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Iron and Steel 


W: believe that most steel makers will readily 
agree that it is not sufficient merely to say that 

the electrical industry has served the iron and 
steel industry well, because electrical developments 
have been directly responsible for the most outstand- 
ing advances in the production of modern steels. 

To take just two examples—could some of the pre- 
sent-day alloy steels have been evolved without the 
refining qualities of the high-frequency furnace, and 
could cold rolling of steel strip have been brought to 
its present high standard without that precision of 
automatic control which is only possible electrically? 
But the greater importance of both of these electrical 
developments lies in the fact that they have opened 
up vast new.fields of exploration for the metallurgist: 

In the electric-furnace world the big undeveloped 
gap between the melting furnace and the present 
heat-treatment equipment means that much business 
awaits the employment of elements and housings that 
will give greater satisfaction generally when operated 
at temperatures approaching, say, 1,600 deg. C. 

A keen appreciation of the great part which electri- 
city has played, and will continue to play, has inspired 
the ELectricaL Review to devote special attention in 
this and next week’s issues to what has been accom- 
plished. We do so at a moment when peace-time 
activity in the iron and steel industry has reached a 
record level and when the impetus of an enormous re- 
armament programme is obscuring the real situation. 

Munitions of war are not, we are assured, the main 
cause of the present pace. Most of the contracts 
which the electrical industry has recently enjoyed were 
placed long before the announcement of the defence 
programme, and what is probably the most ambitious 
rolling-mill ‘scheme for one works ever launched in this 
country, involving, we believe, an expenditure of more 
than two millions sterling on wide- strip mills, was ini- 
tiated purely in anticipation of a genuine trade revival. 

What then, rearmament apart, is responsible for the 
fact that the renewed activity of the iron and steel 
industry is proportionally leaps and bounds ahead of 
trade revival in other industries? That has puzzled 
many steelworks executives. When the first six wide- 
strip mills were established in America a few years 


ago it was generally believed in the steel industry that 
they would meet the requirements of the world. There 
ure now about twenty-five such mills in the U.S.A., 
and soon one will be running in this country. 

Electrical men have a special reason to be proud of 
the explanation. As we have said, the electrical indus- 
try has played more than a leading part in the develop- 
ment of special steels—stainless steels, heat- and acid- 
resisting steels, and steels that will stand an extra- 
ordinary amount of workshop manipulation—stamp- 
ing, bending, twisting, and so on. 

The great “commercial possibilities of this high degree 
of process manipulation are being rapidly realised and 
taken advantage of by manufacturers engaged in the 
mass-production of all manner of articles from shoe 
eyelets to motor-car bodies. Higher-priced raw mate- 
rial is demanded for the production of lower-priced 
finished articles because of the reduction in manufac- 
turing costs. 

Where this workshop-manipulation outlet is likely to 
lead to is much too great a speculation for us at the 
moment. In the course of only a few weeks we have 
seen in the steel industry a change from embarrass- 
ment at ever-increasing orders to something approach- 
ing bewilderment at the threatened curtailment of that 
important raw material—scrap. 

We are satisfied for the moment to be able to say 
with certainty that further efforts of the electrical en- 
gineer will lead to even more ‘‘ workable ’’ steels. 





WE commend to the most careful 


The and sympathetic consideration of our 
Parkinson readers the proposal and offer that were 
Offer advanced by Mr. Frank Parkinson at 


the luncheon of the Electrical Indus- 
tries Benevolent Association on Friday last. He has 
well begun his period of office as president by giving 
the industry a direct incentive to subscribe heavily to 
the Fund in Coronation year, for he has offered to add 
10 per cent. to all subscriptions. He has placed his 
estimate of what will be required of him at a substan- 
tial figure, considering that the present funds are only 
£70,000, while the total hoped for by the end of his year 
is put at £200,000. But, however hearty may be the 
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response to the appeal for funds, it is possible that Mr. 
Parkinson’s proposal may in the long run produce a 
more substantial result in many succeeding years, if 
the small, influential committee that he suggests can 
devise a satisfactory practical scheme for the reorgan- 
isation of various existing benevolent activities. If he 
can effect this during his period of office he may 
remove from the industry the reproach under which 
it has existed for many years, namely, that it has failed 
to make adequate provision for those who have helped 
to earn its profits but have themselves fallen upon bad 
times. 


REMEMBERING, as we do, those early 
meetings in London where the move- 
ment began, we can fully appreciate 
what Mr. Parkinson means when he 
refers to the great changes that have taken place in 
the past thirty years in the general attitude towards 
private benevolence. All sorts of things have been 
done by the State and by industry to provide for those 
engaged in all classes of employment, yet the demands 
upon K..I.B.A., heavy as they were in those early days, 
are ten times heavier to-day in spite of all. The indus- 
try is immensely greater in size, but there always will 
be numerous cases of those who will fall outside our 
best-conceived classifications. It is being proved every 
day that State provision does not render private 
benevolence unnecessary, as Mr. Sharp, aided by his 
full experience of the organisation, was able to remark. 
Mr. Parkinson invited opinions from his hearers, and 
we pass on his invitation to readers of the report which 
appears on page 585. He will welcome any criticism 
or support of his suggestion, and we hope that there 
will be a widespread desire to co-operate with him. 


Claims are 
Numerous 





In reply to a question by Mr. Chuter 
Ede in the House of Commons last 
week, Mr. Hore-Belisha revealed that 
the Government’s proposals for legis- 
lation on the lines of the MeGowan Committee’s 
recommendations have now been circulated to the in- 
terested parties. These must inevitably entail pro- 
longed consideration and discussion. The Budget is 
being presented next week, and the Coronation is less 
than a month away, and after that there is to be a 
reconstruction of the Cabinet. Then the long summer 
recess will ensue, followed by the short autumn 
session. Thus, there seems to be little probability of 
a Bill being introduced this year, and both the Govern- 
ment and the opposers of reorganisation on the lines 
suggested will have plenty of time in which to prepare 
their cases for the Parliamentary battle. 


Proposals 
Circulated 


WE learn that Mr. H. Savage, for- 
Cable Making merly of W. T. Henley’s Telegraph 
in Works Co., Ltd., is on his way to South 
South Africa Africa, where he is to select a site and 
make arrangements on behalf of some 
of the leading British cable makers for the production 
of electric cables in the Union. It may be recalled 
that we reported in January that a new cable works 
erected by African Cables Proprietary was soon to com- 
mence production at Vereeniging (Transvaal), using 
locally produced copper. The new works was said to 
aim at ‘‘relieving the difficulties of importing suffi- 
cient electric cables for South African requirements.’’ 
Our exports of cables to South Africa last year were 
valued at £626,663, and South Africa is an expanding 
market. 


Nor the least valuable feature of the 
‘Statement of Published Tariffs ’’ pre- 
pared each year by the London and 
Home Counties J.E.A. is that it ap- 
pears within a reasonable time after the period to which 
it relates. It gives the position at January Ist, brought 
up to date by the inclusion of charges that came into 
force as recently as the beginning of this month. While 
a number of reductions in tariffs are recorded, there are 


Tariffs in 
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still several optimists trying to sell electricity fy 
power, heating and cooking at more than 14d. per kWh, 
The number of potential consumers in such areas i 
generally small, and is more than offset by the realistic 
outlook shown in other cases where low rates are offered 
to develop special classes of load. Such loads are usw. 
ally off-peak, e.g., thermal-storage water heating 
(commercial and domestic), bread-baking and battery. 
charging for vehicles. About half of the eighty under. f 
takings scheduled are now “‘ point fives’’ with regard 
to their domestic consumers, and many offer lower rates 
in the summer. Few m.d. power tariffs have a secon. 
dary component of less than 0.5d., but the largest con. 
sumers would, no doubt, be afforded special unpublished 
rates. The proportion charging on a kVA basis ap. 
pears to be less in London than in most other parts of 
the country. 














Iv is paradoxical, although under. 






The standable, that as the National Regis. 
National ter of Electrical Installation Contractor 
Register has waxed in numbers and efficiency 


its financial strength has declined. The 
position is largely due to the inspection activities which 
were early recognised as essential to the proper work. 
ing of the scheme. Now, the cost of inspecting th: 
work of applicants for registration has actually bee 
greater than the entrance fee, and, of course, wher 
the application has been declined the cost of inspecting 
the work has been a total loss. Partial remedy for this 
is being found in an amendment to the rules whieh 
gives the Executive Committee power to retain £2 of 
the fee accompanying the application. This, on top of 
the inspection, may scare off candidates, but it should 
not upset those who are properly qualified for registra: 
tion. At the annual meeting Mr. W. R. Rawlings 
asked the Committee to consider means of increasing 
the revenue, but Mr. H. J. Cash expressed guarded 
optimism as to the future, anticipating a slow “‘ snow- 
ball’’ effect as the standard of installation work was 
raised by the Register’s operations. 


Tue chief thing about the new publi 


Side-Street lighting system that the South Londo 
Lighting Electric Supply Corporation is instal. 


ling in thirty-five miles of streets in 
South Lambeth—stretching from Herne Hill to the 
Crystal Palace site and Streatham Common—is that it 
represents what will, no doubt, be regarded in the 
future as a proper standard of illumination for secon- 
dary streets. It is, we believe, the first time, any: 
where, that side roads and passages as well as the main 
highways in an area have been lighted by discharge 
lamps. A tour of the district shows that there } 
nothing garish in the effect of a luminous intensity % 
much above that formerly considered adequate. It 
taking full advantage of the increased illumination pre 
vided by discharge lamps instead of resting content 
with exploiting their superior efficiency to reduce con 
sumption, Lambeth Borough Council has done mor 
than increase road safety. It has given residents 
brighter and more attractive streets in place of the 
gloom associated with the suburbs when light is used 
for strictly utilitarian purposes. The value to the elec 
trical industry of this improvement is shown by the 
two to one ratio in the mileage of side and main streets 
a proportion, moreover, that is considerably exceeded 
in many towns. 





— 
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Further special articles on iron and 
steel works matters will appear in 














our next issue. They will deal | 
particularly with wide-strip and | 
cold rolling, heat treatment, and 

auxiliaries 
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In the following pages (and in the next issue of the EvecrricAL Review) we are publishing a number of signed articles on 


and descriptions of electrical equipment and its applications in irun and steel works. 
To present a true picture of development in such a wide field 
very careful consideration was given to the selection of both the authors and their subjects, 
works to visit a strict eye was focused continually on modernity. 


present exceptional activity in the iron and steel industry. 


The matter is opportune in view of the 


while in the choosing of 
In spite of Mr. Grove’s apparent leaning towards public 


supply, the question of public supply or private generation for steelworks appears to be as controversial a subject as ever. 
Mr. Weaver's article and the works descriptions point to the importance of electrical operation from the economic stand- 


point. 


Big advances and enormous future possibilities in electrical steel making are also indicated. 


We are indebted to 


electrical and steel manufacturers and members of their staffs for assistance in the collection of information in connection 
with the many works visits. 


Modern Steelworks Practice 


HE two firms now amalgamated under the title of 

Thomas Firth and John Brown, Ltd., have always 

widely used electricity for steel melting and rolling, and 
until 1934 it was generated on the premises. But the in- 
creasing demand for quality alloy steel, in particular the com- 
plex corrosion-resisting steels, made it necessary to obtain a 
much greater supply of electricity. So it was decided that 
the whole of the requirements 
should be purchased from the 
Sheffield Corporation, and since 
that time the load has increased 
until the works is now consum- 
ing more than 90 million kWh 
per vear. 

Actual steel melting accounts 
for just about half of this, while 
about 20 million kWh per an- 
num is consumed by rolling 
mills, cranes and _ auxiliaries. 
Ten million kWh per annum is 
consumed by the ‘‘ Staybrite”’ 
works of the associated company 
—Firth-Vickers Stainless Steels, 
Ltd.—mainly for rolling mills, 
cranes, heating, lighting, and 
for the many auxiliaries such as 
blowers for the gas-fired reheat- 
ing furnaces. Other principal 
“consumers’”’ include the tyre- 
rolling mill, the engineers’ tool 
factory, the bar heat-treatment 
plant, research laboratories, file 
and saw factories, and _ the 
“Nitralloy ’ plant, which is be- 
lieved to be unique by virtue of 
the size of its electric furnaces 
for the heat-treatment of steel. 

Electricity is distributed about the works at 6,600 V and at 
suitable points motor-generators convert the supply to 220 V 
dc. for general works supply and to 440 V d.c. for rolling 
mills, each mill having its own conversion set. Low-voltage 
ac. is obtained from transformers placed as near as possible 
to the machines or furnaces which they serve. All high-vol- 
tage cables from the main transformer station to the secondary 
sub-siations and to the d.c. motor-generator houses are laid 
underground in clay tubes set in concrete. 

Energy is purchased on a two-part agreement, and special 
measures are taken to maintain high power and load factors. 


| The power factor is corrected mainly by a rotary condenser 


and to some extent by synchronous and ‘‘ No-Lag’’ motors. 


| Maximum demand is controlled by a system under which 


Warning lamps and audible signals in the principal consum- 


| ng departments are operated from the main sub-station either 





Tapping a 15-ton Firth Brown aro furnace 


by hand or automatically when it is necessary to ‘‘ watch ”’ or 
reduce the peak. 

Power is supplied separately to the electric steel-melting arc 
furnaces, each of which constitutes a complete and self-con- 
tained installation. All the larger and more modern furnaces 
are situated on a stage 30 ft. above the floor level of the shop. 
This enables the transformers themselves to be housed on 
the floor level immediately 
below and just to one side of the 
furnaces, thereby reducing to a 
minimum the copper for the 
heavy feeds. The largest fur- 
nace is of 30 tons capacity and is 
served by a 5,400-kVA trans- 
former having several voltage 
tappings between 95 and 180 V. 
Normal current during melting 
is in the region of 15,000 A per 
phase. 

Another furnace of about 
10 tons capacity is served by a 
{,000-kVA transformer. The 
transformers are all of larger 
capacity than is usual and all 
the furnaces are fitted with 
choke coils. 

Each high-frequency furnace 
is also a self-contained unit, hav- 
ing its own motor-generator set 
supplied at 6,600 V from the 
principal sub-station. A one-ton 
furnace is loaded at about 350 A 
at 2,000 V. 


Electrical Consumption 

The total consumption at the 
Irlam works of the Lancashire 
Steel Corporation, Ltd., is about 14 million kWh per week 
and the steel output is of the order of 7,000 tons per week, but 
these figures have no true relationship because some of the 
rolling is effected by steam driving. 

At the wharf the ore ships are unloaded by two travelling 
gantry and cantilever cranes with 5-ton grabs, and they 
deposit the ore into a basin between the gantry via weighing 
hoppers. The ore is removed from the basin and distributed 
over a storage ground by the 10-ton grab crane of a travelling 
gantry type ore bridge. Ships can be unloaded at the rate 
of 350 tons per hour. The ore bridge crane also deposits the 
ore into an electrically driven transfer car for conveyance to 
the crushing and transporting plant. There is a total motor 
capacity of about 1,200 h.p. serving the wharf cranes and ore 
bridge, the hoisting motors of the wharf being 120 h.p. each 
and a double motor drive on the bridge being of 160 h.p. 
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About 14 kWh per ton of ore handled is consumed by this 
plant. 

A 5l-oven coke-oven battery has a capacity of 5,500 tons of 
coke per week. Raw coal is mechanically tipped and conveyed 
to the plant by belt conveyors and the coke from the ovens 
which is required for fuel at the blast furnaces is similarly 
conveyed to that plant from the coke ovens. For this plant 
and the associated washing, blending, crushing, screening and 
_ by-product equipment there is a total of 2,446 h.p. of motors 
installed. Crushed ore is carried by belt conveyors to the 
blast furnace stock bins, from which it is discharged into skips, 
which are conveyed to the blast furnace tops by inclined 
hoists driven by 65-h.p. motors. There is one hoist per fur- 
nace and the hoisting consumption is 0.35 kWh per ton of 
ore conveyed to the furnace. 

A 7,000-kVA synchronous motor drives a 12,000-gallon per 
minute turbine pump which serves the blast furnaces with 
cooling water. Motors of 350 h.p. drive the gas disintegrators 
of the wet-process blast furnace gas cleaning plant, and 80-h.p. 
motors drive fans for boosting the pressure of the gas in the 
works system. There is a total of 3,700 h.p. of motors in- 
stalled in connection with the blast furnaces and the con- 
sumption per ton of metal produced is 42 kWh. 

The molten iron is fed to the steel furnaces with a percent- 
age of scrap, and bridging the scrap yard there are two 
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Three-high plate mill at Colville’s Motherwell works 


15-ton overhez 1 cranes equipped with 62-in. lifting magnets. 
The magnets are supplied from the same current source as 
that which serves the cranes (500 V d.c.) and each magnet 
takes 30 A. The scrap yard consumption is 3.6 kWh per ton 
of scrap handled. Serving the 300-ton molten metal mixer and 
the 50-ton and 90-ton steel furnaces there are two 125-ton, one 
100-ton and two 75-ton ladle cranes. The main hoist motors 
for the largest cranes are of 100-h.p. capacity. 

There are four overhead type furnace chargers and the fur- 
nace doors are electrically operated. The consumption for 
the whole of the steel-furnace plant is 10.5 kWh per ton of 
metal melted. Included in the steel furnace plant are 150-h.p. 
motor-driven circulating pumps for the water-cooling system. 


Additional Flywheel-set Drive 

Three-ton ingots (22 in. by 22 in.) are rolled to various sizes 
of blooms, 6 in. by 6 in. being the smallest, in a 39-in. cogging 
mill which is driven bya 17,000-h.p. motor served by a 3,500- 
h.p. flywheel peak-levelling generator set. To relieve the 
demand on the works generating station a second driving 
motor has been added to this flywheel plant. It is of 3,500 
h.p. and is supplied from the public system at 3,300 V 3-phase. 
Normally this new English Electric motor runs the set and 
the 3,500-h.p. d.c. motor at the other end of the shaft is dis- 
connected, but the motors can be changed over at will. The 
cogging mill will roll at the rate of 100 tons per hour and the 
consumption is 18 to 20 kWh per ton. A 450-h.p. motor 
drives the bloom shears of this mill. 

In a 32-in. steam-driven reversing mill blooms are reduced 
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to structural sections, rails, rounds and billets, and a 125-h.p. 
hot-saw motor is another of the 57 motors totalling 2,300 h.p. 
which serve this mill. For the production of billets for the 
continuous wire rod mill there is a 20-in. three-high mill with 
roughing, intermediate and finishing stands served by two 
1,200-h.p. and a 1,660-h.p. motors. The blooms are first heated 
in a continuous push-down furnace with a 50-h.p. pusher drive. 
and this and all the other auxiliaries in connection with this 
mill, as well as the main drives, total 5,182 h.p. The consump. 
tion for the mill per ton of rolled material produced is 225 
kWh. 


Steelworks Modernisation Schemes 


At the Dalzell steelworks, Motherwell, one of the plants of 
Colvilles, Ltd., we saw some of the output-increasing schemes 
adopted since the commencement of the iron and steel indus. 
try’s revival. In a two-shift week a 36-in. cogging mill now 
produces about 7,000 tons of slabs and forging blooms from 
ingots weighing up to 30 tons. 

The mill was previously driven by a steam engine, but this 
has been replaced by a 19,000-h.p. three-armature motor. Be. 
cause short lengths only are rolled the normal working speed 
of the motor is only about 60 r.p.m., although it is designed 
for running at up to 150 r.p.m. It is supplied by the two 
series-connected generators of a flywheel peak-levelling set 
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with a 46-ton flywheel and driven by a 3,850-h.p., 4% 
r.p.m., 3,000-V motor. An additional d.c. generator on this 
flywheel set augments the power supply of the 230-V system 
the generator being fitted with an automatic voltage regu- 
lator to compensate for the varying speed of the set. 

Another steam to electric conversion is represented by the 
new drive for the roughing and finishing stands of a 34-in. bar 
mill which produces about 4,500 tons of round and squat 
bars from three-ton ingots per three-shift week. The cog: 
ging stand is still driven by a steam engine. Running at Il! 
r.p.m. the motor has a capacity of 10,000 h.p. It is served by 
a flywheel generator driven by a 3,000-h.p., 11,000-V, 60t 
r.p.m. synchronous motor. 

Engaged in the production of merchant steel, i.e., round 
square and other sections of bars, an 18-in. two-high mil 
which was previously driven by a ‘‘ continuous-running’ 
steam engine is now driven by a 2,000-h.p. reversing motor 
with a maximum speed of 120 r.p.m. The load equalising 
generator set supplying this motor has a 500-h.p., 750-r.p.m 
500-V driving unit. From 6-in. billets this mill produces 








about 1,000 tons of finished material per week of three 
shifts. I 

One of the best examples of manipulating equipment We! 
have seen is that recently installed for dealing with the ingots! 
and blooms at the bar mill referred to. Two heads which mov 
the ingot sideways across the roller table are separatel! 
driven, each by a 90-h.p. motor. Vertical working fingers i 
one of the heads for turning the ingot over are also inde 
pendently driven by a 30-h.p. motor. 
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Steelworks Supply and Distribution 
By P. F. Grove, M.A., M.LE.E. 


OR reasons of economy in the cost of productiion, the 

design of iron and steel works tends to concentrate in one 

plant all the processes necessary to convert raw materials 
into the finished steel products. This type of plant covers a 
considerable area of land and requires a large quantity of 
electricity, which equals in some cases the total consumption 
of Jarge industrial towns. The possibilities of this development 
have been much increased by the availability of large supplies 
of electricity in rural districts, offering cheaper land and lower 
rates than are obtainable in the crowded industrial centres, 
where hitherto it has been essential to operate in order to 
obtain the necessary facilities for power. 

Sites for works may also now be selected in the most suitable 
places relative to supplies of raw materials or for marketing 
finished products, without restrictions due to the necessity 
for finding suitable conditions for generating privately a large 
amount of power. This change has been brought about by 
the national scheme of co-ordination of public supply, resulting 
in the interconnection of the chief generating stations by the 
grid. Due to economies resulting from this interconnection 
and concentration of power stations the cost of public supply 
now compares favourably with the ‘‘total’’ cost of supply 
generated privately, and the private owner is therefore in much 
the same position as isolated public-supply undertakings were 
before the advent of the grid. 

The capacity of private plant cannot be proportioned econo- 
mically to increases of load unless a relatively large number 
of small sets are installed, with corresponding loss of efficiency 




























At the new Blackburn Meadows generating station there are 
now six 1387,500-Ib. per hour boilers 

and increase of production costs. Variations of diversity fac- 

tor, replacement of older plant and the necessity for standby 

plant are also factors which contribute to the disadvantage of 

the private owner compared with the public electricity supply 

authorities. 

Where a private plant exists already, the case for retaining 
it as a standby, or for peak purposes, merits detailed investi- 
gation, and full consideration must be given to the use of waste 
heat available from processes in the works. A large quantity 
of gas is produced in a steelworks in consequence of the need 
for coke, but this form of fuel is more economically employed 
for process work than for the generation of electricity. Genera- 
tion from this source, then, is confined to such surplus gas as 
may be available after all other needs have been met. In 
general, therefore, while a complete new generating plant may 
not be an economical proposition unless exceptional facilities 
exist at the site, existing plant and waste-heat plant are a 
valiable asset for operation under peak-load conditions and as 
a Standby against failure of external supply. 

In order to assess the economic value of private plant a de- 
tail-d analysis of all costs is necessary. Average costs per kWh 
are generally misleading and a true comparison between pur- 
chased power and generated power can be made only on 
parallel lines. Analyses of public supply costs have been the 
subject of highly detailed examination for many years, and it 
1S now appreciated that the cost of power must be assessed 
on 2 two-part basis. This basis is used now in the framing of 
most tariffs offered and consists of a fixed charge for interest 
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on capital invested in 
buildings and plant, depre- 
ciation, insurance, taxes, 
rent, general offices and 
management, and a run- 
ning charge for fuel, opera- 
tion staff, oil, water, stores, 
repairs and maintenance. 

Owing to the production 
of steam for other purposes 
than generation of elec- 
tricity, it is necessary also 
to calculate separately the 
two-part costs for produc- 
ing steam and electricity, 
respectively. The cost per 
kWh of steam produced is 
then used for calculating 
the cost of steam consumed 
for the generation of electricity. 

Assuming that the bulk of the power will come from a large 

external power system, connected directly or indirectly with 
the grid, the conditions of power distribution in a large steel- 
works require careful consideration. If the amount of power 
required is of the order of from 20,000 kVA to 60,000 kVA, the 
switchgear in the works may be called upon to withstand fault 
currents ranging from 250,000 kVA to 750,000 kVA, according 
to the capacity of the connection. 
Switchgear and other equip- 
A ment at the higher capacities is 
very costly and the works system 
must therefore be designed to 
** break down ”’ the fault capa- 
city, so that the cost of the ulti- 
mate points of supply is within 
reasonable commercia! limits. 

With such concentration of 
power it is an absolute necessity 
that the fault capacity of the ex- 
ternal system shall be accurately 
determined, and that only the 
highest equipment 
shall be used in the works. In 
many existing plants the equip- 
ment may be in good condition 
and may have proved satisfactory 
in operation for many years, but 
this does not guarantee suit- 
ability for connection to a high- 
capacity interconnected power 
system. Some manulacturers 
will not now assign to their 
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grades of 








The new Briton Ferry private generating plant has two turbines 
driving the generators as a flywheel peak-levelling set 


switchgear the same value of fault capacity which they would 
have guaranteed a few years ago, and the use of existing 
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switchgear and equipment must be carefully considered. 
Reconstruction of existing switchgear entails so complete a 
replacement that often it is only the feet and operating 
mechanism that can be re-used. 

Assuming that the fundamental facts concerning the 
capacity of the external system at the point of supply are 
known, it is then necessary to ascertain what contribution 
must be added on account of the plant itself. Fault kVA will 
be fed into the system by generators and synchronous motors. 
In plants of the size being considered it is most likely that 
there will be some large synchronous motors at the mills, in 
order to compensate for the large induction-motor capacity 
installed. 

The design of each system will depend on many factors 
peculiar to the plant considered, but in general I advocate 
that the main distribution should be carried out with fault 
capacities of from 150 mVA to 250 mVA owing to the high 
cost of equipment and complications of sub-station design 
above these capacities. The reactance of cables should also 
be taken into account, but usually the lengths are not suffi- 
cient to effect any considerable reduction in fault capacity. 
Reactors and high-reactance transformers can be employed 
usefully in reducing fault currents for main or subsidiary dis- 
tribution, but care must be taken to avoid bad regulation due 
to severely fluctuating loads. With the usual arrangement of 
duplicate feeders, each normally carrying only half the full 
current, the load losses vary as the square of the current, and 
it is advisable to run with all duplicate circuits closed for the 
sake of reliability and economy in running costs. 

Generally speaking, the type of plant consists of blast fur- 
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may be many economical arguments in favour of retaining it. 

In my opinion either of these higher voltages is too high 
at the present time for direct generation in an industrial plant, 
and transformer losses are saved by generating at 11-kV direct. 
The main switchboard requires means for separating duplicate 
supplies in case of emergency, and for this purpose the simple 
single-busbar sectional switchboard appears to be best. Double 
busbars considerably increase the cost of heavy capacity switch- 
gear and the modern tendency to section both busbars appears 
to add unnecessary expense for the type of works system under 
review. 

The general design of the main sub-station requires more 
consideration than has been given to this subject in the past. 
There have been unpleasant indications in the last few years 
of the consequences of switchgear failures on high-capacity 
systems and much attention is now being paid to the precauv- 
tions necessary to avoid serious loss of supply. In general, 
these precautions include fireproof walls between sections, the 
direct connection of cables to switch units, without the use 
of indoor trenches or basements, and the provision of ducts for 
removing oil which would be released by the explosion 
of a switch. These more important details apply chiefly to 
major sub-stations, but the general principles should be borne 
in mind when designing the smaller distribution sub-stations, 
In this connection I consider that all transformers should be 
situated outside switch and motor rooms where valuable and 
complicated electrical machinery and control gear is installed. 
Simple brick partitions between outdoor distribution trans- 
formers at all sub-stations are also an inexpensive insurance 
against failure of supply. 


Blackburn Meadows public supply generating stations (new station, left) at Sheffield, whose output is nearly all consumed 
by the iron and steel industry. 


naces, coke ovens, by-product plant, steel furnaces and roll- 
ing mills, and the following are rough figures of average kVA 
demand for various classes of plant: Blast furnaces, 1,000 
to 2,000; coke ovens and by-products, 750 to 1,500; steel-melt- 
ing plant (excluding electric furnaces), 1,500 to 3,000; blooming 
mills, 3,000 to 5,000; billet or merchant mills, 2,000 to 5,000; 
small strip or sheet mills, 2,000 to 4,000; and workshops and 
miscellaneous equipment, 750 to 1,500. 

Each of these sections is more or less self-contained, and 
it will be seen that the system comprises a number of load 
points, varying from 750 to 5,000 kVA, which can reasonably 
be supplied by one or more ring mains connected to a main 
sectional switchboard. Very concentrated loads for supplying 
electric furnaces or large continuous mills are usually beyond 
the capacity of ring mains and have to be supplied direct by 
duplicate radial feeders from the main sub-station. 

For such a layout a voltage of 11 kV will be found 
economical in cables and equipment, assuming ring or radial 
feeders of 10,000- to 15,000-kVA capacity. Exceptional loads 
of more than 15,000 kVA may also have to be supplied at the 
same voltage to avoid further transformation, but they can be 
dealt with satisfactorily if the lengths of the circuits are 
short; 11 kV is also a convenient voltage for direct connection 
of generators and the larger mill motors. 

There are arguments in favour of higher voltages, but the 
next higher standard voltage is 33 kV, which I feel it is well 
to avoid at present for general distribution. Ironclad 33-kV 
equipment is expensive, the cost of cables and their termina- 
tions is high and the conditions of atmosphere in a steel- 
works are not favourable to the use of outdoor equipment at 
this voltage. Twenty kV has been used extensively and has 
been found suitable for steelworks distribution; but it is now 
a non-standard voltage for which the demand is rapidly de- 
creasing. Where, however, this voltage exists already, there 


Emergency interconnectors between lower voltage sub- 
stations are a standby in emergency where continuity of supply 
is essential, and transformers should be selected so that all 
switchboards of the same voltage are in phase. Having estab- 
lished a main higher-voltage system the method of distribution 
to the plant contains many points of interest. It is now 
general practice to use 3,300 V for as many motors as possille 
above 100 h.p., where the drives are non-reversing and chiefly 
continuous running. There will not be many situations where 
this cannot be applied, because even totally enclosed motors of 
up to 400 h.p. are easily made for this voltage. 

Where at any one section the 3,300-V load exceeds the 400-V 
load there are advantages in first transforming down to 3,300 V 
and then making a second reduction to 400 V, because the 
fault capacity of the low-voltage system is reduced to a reascn- 
ably low figure. 

When considering low-voltage switchgear it should be 
remembered that conditions of heavy current involve as many 
difficulties in design and possiv:uties of trouble as in high- 
voltage switchgear of about ten times the capacity. The maxi- 
mum fault capacity for which low-voltage switchgear should 
be installed is about 25,000 kVA, which means that each section 
of 400-V busbars should be supplied by transformers of not 
more than 1,000 kVA, or 1,500 kVA at the most. Even with 
transformers of 750 kVA capacity it is reasonable practice to 
section the 400-V board, because standard switchgear can then 
be worked well below its rated capacity and fuse-switchgear 
will operate under the best conditions. 

Fuse-switchgear should employ high rupturing capacity fuses, 
and although these are generally stated to be capable of rup- 
turing faults up to 25,000 kVA, there is support for the view 
that they will give better service at 12,500 kVA. It is therefore 
advisable to sub-divide low-voltage points of supply into small 
units and so reduce the copper section of cables and contacts 
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Public Supply for Steelworks 


HEFFIELD represents by far the 
biggest concentration of iron and 
steel manufacturing concerns of 

apy in the country, and this fact is 
forcibly reflected in the operations of the Sheffield Corporation 
electricity undertaking. During the year ended March &lst, 
1936, the total output of the undertaking was 404.3 million 
kWh, of which 262.8 million kWh was sold to industrial con- 
sumers. 

Practically the whole of the power supply in Sheffield is to 
the iron and steel works, so that we present the remarkable 
picture of one very large public supply undertaking delivering 
half its generated energy to one industry and supplying in- 
dividual works whose consumption is about the same as the 
tota! output of some undertakings with “* selected ’’ generating 
stations. 

Perhaps the best indication of the influence of the iron and 
steel industry is the relative output increases during the trade- 
revival period. The year 1931-1932 may be taken as repre- 
senting the lowest point of depression. Then the total output 
of the undertaking was 207.8 million kWh, so that the output 
of last year represents an increase of 94 per cent. above that 
figure. While the domestic outputs of the two years in ques- 
tion were 59.7 million kWh and 99.0 million kWh, representing 
an increase of 65 per cent., the corresponding figures of the 
power outputs were 113.6 million kWh and 262.8 million kWh, 
representing an increase of about 130 per cent. Since 1932 
the consumers connected to the system have increased from 
97,395 to 143,810, and, of course, that increase is represented 
mainly by domestic consumers. 

Load factor also presents another aspect of the question. 
Based on the plant capacity at the beginning of last year 
(113,500 kW) and the energy generated during the year (346.4 
million kWh), the load factor of the undertaking was about 
35 per cent. Ten per cent. may be a favourably speculative 
figure for the average domestic consumer, but 50 per cent. is 
a more reliable figure for the average load factor of the power 
consumers, while the largest consumer of the system, pur- 
chasing about 90 million kWh per annum, has a load factor 
of 65 per cent. 

A review of the first nine months of the financial year ended 
March 31st last shows that the increase in output has been 
maintained. A total of 360 million kWh was sold, being 58 
million more than in the corresponding period of 1935-36. 
Of these increased sales 73 per cent. of the total is due to 
industrial power. An improved load factor, too, is no doubt 


the result of the increased use of such equipment as furnaces, 
which have been encouraged by a special night tariff of 0.3d. 
per kWh. 

Reverting to comparisons between the depression year 
1931-32 and the year 1935-36, the proportion of kWh sold for 








Sub-station and motor house for the “rural area” supply to 
the Shropshire tron works. Right, main motor and phase 
advancer; left, 11-kV circuit-breaker serving transformer 


industrial power to the total sales in the former year was 
55 per cent., while in the latter year it increased to 65 per 
cent., and the revenue received from such sales was 37 per 
cent. in 1931-32 and 45 per cent. in 1935-36. The effect of such 
increased proportions has naturally led to a decreased revenue 
per kWh, the reduction being from 1.006d. to 0.707d. per kWh, 
or 30 per cent. 


Experience at Sheffield, Hadley 
(Salop) and Cardiff 


That the additional loads have not 
decreased the costs in like proportion 
in the case of distribution must be 
due largely to the increased use of 
industrial power; for the increase in domestic consumption, 
mostly caused by the erection of new houses in the suburbs 
of the city, has necessitated large extensions of the distributed 
mains. 

The following table sets out the details of the reduction in 
cost under the usual cost headings :— 


Decrease 
1931/32. 1935/36. per cent. 
Works cost in pence per kWh generated 0.209 0.177 15 
Cost in pence per kWh sold for generation 
and purchase ... ss me an --. 0.269 0.222 17 
Cost in pence per kWh sold for distribution... 0.064 0.043 33 


From the more material point of view perhaps the first 
evidence of the influence of the iron and steel activity on the 
undertaking is the large extensions recently completed and 





Outdoor transformers at Tinsley Park Road (Sheffield) heavy- 
steel district sub-station 


now being carried out at two of the three generating stations 
—Blackburn Meadows No. 2 (the newest station) and Neep- 
send. The third plant—Blackburn Meadows No. 1—is still 
running with its original (1920) 28,000 kW of generating plant. 

Neepsend, the oldest station, now has a plant capacity of 
76,000 kW, which includes the 30,000-kW B.T.H. set which 
was put on load about a year ago. It has replaced 17,500 kW 
of old plant. Another and similar 30,000-kW turbo-alternator 
is now being installed in the place of an 8,500-kW set. 
Although there is room for extension at one end of the station 
the policy of development is to replace the old plant with 
modern high-pressure plant. Under normal extension de- 
velopment the station capacity would have been restricted to 
something below 100,000 kW, but the present scheme of re- 
placement will enable 170,000 kW of modern high-capacity 
plant to be installed. 

With the first 30,000-kW set three 187,000-lb. per hour 
Stirling boilers were installed in place of four 37,500-lb. per 
hour units, while there are now under erection two similar 
187,000-Ib. per hour boilers in the place of six 50,000-lb. per 
hour boilers. The turbine stop-valve steam pressure for the 
new plant is 600 lb. per sq. in. A new concrete cooling tower 
will be 250 ft. high when completed, and it will have a capacity 
of 3,600,000 gallons per hour. 

A modern control board, equipped for remote solenoid oper- 
ation of the main switchgear, is housed within a control room 
45 ft. long, and has replaced a hand-operated board which 
extends along practically the whole of the 80-yd. length of the 
turbine room. Generation is at 11 kV throughout the station. 

The present capacity of Blackburn Meadows No. 2 is 55,000 
kW, including the 30,000-kW set installed last year. Three 
187,500-lb. per hour boilers were installed with the second 
set, bringing the boiler plant capacity up to 1,029,000 Ib. per 
hour. The turbine stop-valve steam conditions are 750 lb. per 
sq. in. and 825 deg. F. Projected extensions to this station 
provide for a 30,000-kW English Electric turbo-alternator 
which, we believe, is almost ready for a test run in the manu- 
facturers’ shops, and a 50,000-kW set which is being manu- 
factured by the Metropolitan-Vickers Electrical Co., Ltd. 
Three 200,000-lb. per hour Mitchell Engineering boilers are on 
order. A 1,500,000-gallon per hour concrete cooling tower was 
installed with last year’s set and a 3,500,000-gallon per hour 
tower is now under construction. 

The new 11-kV turbo-alternators will be “‘ tied ’’ to 11/33-kV 
step-up transformers so as to provide, in effect, 33-kV gener- 
ation. The new 33-kV switchgear scheme, with Reyrolle 
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““M”’ type equipment, is probably unique in that it is a 
duplicate-breaker layout, there being no isolators or selectors. 
The whole of this switchgear is remotely controlled from the 
control room,'and the layout represents a high standard in 
generating-station output control. The 11-kV and 33-kV bus- 
bars are at present linked by a 40,000-kVA step-up transformer 
of Metropolitan-Vickers make, which is believed to be the 
largest naturally cooled transformer installed in this country. 

When studying distribution in Sheffield one has to think 
along quite different lines from the usual schemes embracing 
e.h.v. main rings and intermediate-pressure secondary rings. 
Individua! consumer loadings for the heavy-steel works demand 
separate services direct from the power station and _ sub- 
stations. Thos. Firth and John Brown, Ltd., have a demand 
of 20,000 kVA, and this company is supplied direct at 33 kV 
from Blackburn Meadows via two feeders in parallel with auto- 
matic tap-changing on the 33-kV side of the transformers. 
Hadfields, Ltd., have a demand of 9,000 kVA, and have three 
11-kV feeders direct from the station. This company is about 


to enter into an agreement with the Corporation for a demand 
of 20,000 kVA to be supplied at 33 kV. 


Brown-Bayley’s 







demand is 7,000 kVA, supplied by two feeders from Black- 
burn Meadows. One of the English Steel Corporation’s works, 
with a demand of 5,000 kVA, is served by two feeders direct 
from Neepsend. These are typical of the large individual loads 
dealt with. The group servicing of the large steel works is 
governed by a departmental cable standardisation scheme. 
All 11-kV feeders are of 0.25 sq. in. section per phase and have 
a rating of 5,000 kVA. The 33-kV feeders are all 0.30 sq. in. 
section per phase and have a rating of 15,000 kVA. 

A new sub-station has recently been put into operation at 
Tinsley Park Road, right in the heart of the heavy-steel area, 
in conjunction with a new 33-kV distribution scheme. Laid 
out to deal with 30,000 kW, it has three 33-kV incoming feeders 
from Blackburn Meadows and it will serve several works in 
the neighbourhood directly at 11 kV. 

A central wall in the switchroom separates entirely two sec- 
tions of the gwitchgear, thus eliminating considerably fire risks, 
and to the same end all the cables are bricked up for about 
18 in. from the floor level. There are at present two 15,000- 
kVA, 33/11-kV MHackbridge transformers, and these are 
equipped for both automatic tap-changing and automatic volt- 
age control. A compounding scheme provides for rising voltage 
with rising load. A third 15,000-kVA transformer is on order. 

A switching station in Brown-Bayley’s works is typical of 
the main supply equipment for such heavy-load consumers. 
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Turbine room at the Neepsend (Sheffield) power station, show ing the 30,000-kW set and the new set under construction 
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The Reyrolle board, with its two feeders direct from Black. 
burn Meadows, is split and one side serves the furnaces and 
the other the works power. ‘The 11-kV works feeders run 
direct to the furnace where the voltage is transformed directly 
to that required for the electrodes, so that transformation 
losses are reduced and the consumer benefits accordingly by 
way of tariff reduction. 

It is fortunate from the distribution engineer’s viewpoint 
that, roughly, the very heavy production works and the medium 
production ones are situated in groups together in their own 
classes. In the medium production area there are many works 
with loads large enough to warrant e.h.v. services, but not 
individual supplies. The result is a good deal of tee-off work 
on the high-voltage mains. To keep such work within reason- 
able limits, however, an 11-kV switching station has recently 
been established at Stoke Street. Each of the feeders supplies 
a number of works with a loading of about 1,000 kVA. 


Heavy Peak Drive in Rural Area 
An interesting public-supply scheme for steel works opera- 
tion is that of the Shropshire Iron Co., Ltd., at Hadley, Wel- 
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lington, Shropshire. The supply for a 350-h.p. rolling mill 
drive and auxiliaries is taken from an e.h.v. ring-main which 
serves what may be termed a rural-industry district within 
the area of the West Midlands J.E.A., the ring main being also 
the source of supply for normal rural requirements. The in- 
stallation is the result of a steam to electric conversion last 
year. 

Energy is received from the J.E.A. at 11 kV and main e.b.v. 
distribution is effected by a Reyrolle ironclad switchboard in 
which the bus-bars are fed from a three-way isolating switch 
chamber which permits isolation of the works installation and/ 
or either of the ring-main feeds. A normal feeder circuit- 
breaker serves a 350-kVA, 11-kV transformer from which the 
motor is supplied via a |.v. isolation switch and a separate 
motor starting oil-circuit breaker. The l.v. isolating switch 
really forms the inlet to a power switch-fuse distribution board 
for the supply to the auxiliaries. A similar “‘ dis.’’ board ‘or 
lighting is fed from the same transformer (230 V phase to 
neutral). 

The motor is a normal three-phase induction unit which 
runs at 330 r.p.m. Running-up is effected by a liquid-resist- 
ance starter in the rotor circuit after direct switching for the 
stator. For power-factor correction a 7}-h.p. motor-driven 
phase advancer for introducing leading current to the mill 
motor rotor circuit is most effective. We watched the pf. 
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Steelworks Private Generation Schemes 


manufacture on electricity supply 

is particularly marked at the 
Dagenham works of the Ford Motor Co., 
Ltd., because of the large-scale use (50 million cu. ft. per day) 
of blast-furnace gas for the private generation of the works 
electricity supply. The gas is used for steam raising, mainly 
in very high-pressure Babcock & Wilcox boilers. These each 
have an output of 205,000 lb. per hour and the steam conditions 
are 1,250 lb. per sq. in. and 730 deg. F. The blast-furnace gas 
firing is supplemented by pulverised-coal firing, and the boilers 
are also equipped for firing by coke-oven gas. 

The blast-furnace gas is fed to the combustion chamber on 
each side, via receiving ‘‘ boxes,’’ and is delivered to the 
chamber through tubes in a special wall, air being admitted 
to the chamber around the tubes at the same time. The 
coke-oven gas burners and the pulverised-fuel burners are 
both on the front of the boiler. 

The unit system of p.f. firing is employed, the coal being 
transferred from the Fuller-Lehigh mills by an exhauster 
which also draws heated air for drying the coal and discharges 
both air and fuel into the furnace above the blast-furnace gas 
burners. There are two 15,000-lb. per hour mills per boiler, 
and each mill serves two burners. The upper half of each of 
the extremely high combustion chambers is equipped with 
Bailey walls, while the lower half 
is of normal fire-brick construc- 
tion. As extremely interesting 
as the boiler equipment is, it will 
soon be more so, for we saw one 
boiler being equipped at the back 
for firing by gases to be ob- 
tained from the kilning of house 
refuse. From a specially built 
jetty the refuse will be conveyed 
via hoppers to a grate for drying, 
then on to a moving grate for 
ignition and finally to a rotating 
kiln from which the gases will be 
extracted. 

The feed-water pumping plant 
for the high-pressure boilers is 
unusual. Each pumping set has 
two throw pistons driven by 
separate motors. By altering 
the phase differences of the 
motors the relative positions of 
the pump pistons can be varied 
from opposition (full working) to 
“svnchronism.”’ Normal lift 
pumps deliver the feed water to 
the suction of the automatic 
pumps at 325 lb. per sq. in., 
and the automatic pumps raise 
the pressure to 1,400 lb. per sq. 
in. The high-pressure boiler 
plant supplies the main B.T.-H. 
27,500-k W turbo-alternator which 
generates at 11,000 V and also 
carries on its shaft a 2,500-kW 
alternator which generates at 3,000 V. 
kW 3,000-V turbo-alternator. 

Electrode arc furnaces are supplied from the power house 
directly at 11,000 V, and one of the blast-furnace cooling 
pumps is supplied direct from the power house at 3,000 V, 
while at the same voltage another blast-furnace cooling pump 
is supplied from the Barking station of the County of London 
Electric Supply Co., via the Ford-Barking interconnector. 
There is an emergency interchange-of-supply arrangement be- 
tween Ford's and the supply company, and continuity of supply 
has been helped by this. 


7” a influence of iron and steel 


There is also a 3,750- 








Public Supply for Steelworks (Concluded from previous page) 


meter on the motor circuit-breaker for a few minutes during 
nor:nal rolling operations and unity was an average registration 
on ihe heavier loads—not peaks. The phase advancer is auto- 
matically run up on circuit when the motor circuit-breaker is 
switched in. 


Conversion with Works Modernisation 

Prior to the reconstruction of the new Cardiff iron and steel 
works of Guest Keen Baldwin’s Iron and Steel Co., Ltd., the 
electricity consumed, representing a load of 4,000 kW, was all 
d.c. (480 V) and was generated at the works. In view of the 
favourable terms offered by the Cardiff Corporation electricity 
undertaking, however, it was decided to take practically the 
Whole of the supply for the new works from the public mains 





Complementary and combined 
supplies 


Of particular interest in connection 
with the new private generation plant 
at the Briton Ferry steelworks is the 
incorporation of the flywheel load-level- 
ling principle in the main generating set for the supply to the 
new sheet-bar mill and its auxiliaries. 

On the one shaft there are two 4,200-h.p. condensing turbines 
(one at each end), two 2,400-kW generators (one for each of 
the main drives), two 1,000-kW generators for driving the 
auxiliaries and a 29-ton flywheel. There are one of each size 
of generator on either side of the flywheel. The turbine runs 
at 5,000 r.p.m. and the main shaft speed is reduced to 500 
r.p.m. The large generators supply at 650-V, while the smaller 
ones are 230-V units. The turbines are supplied with steam 
from two 36,000-lb. per hour International Combustion Stirling- 
type tri-drum stoker-fired boilers designed to burn low-volatile 
anthracite duff. The steam conditions are 160 lb. per sq. in. 
and 530 deg. F. 

Fully automatic control is provided for ensuring even load 
between the two turbines. Further, a completely automatic 
system of control for the mill motors is provided which elimin- 
ates the possibility of damage due to careless handling on the 
part of the operators. The drivers only need to push the con- 
trollers straight over and the control gear automatically pro- 
vides for limitation of the peaks and the rates of acceleration 





Multiple firing system very high-pressure boilers at the Ford Motor Works 


and deceleration if necessary, so that the circuit-breaker is 
tripped and the mill shut down only in conditions of emer- 
gency. 

While peak loads of up to 27,000 A are obtained from*a 
normal loading of, say, 15,000 A, the result of the dual-turbine 
and flywheel layout is that not more than 20 r.p.m. speed 
decreases are experienced on such peaks. While, of course, 
normally both turbines run together, either can be discon- 
nected from the main shaft at any time. The whole of the 
generating equipment was supplied by the Metropolitan- 
Vickers Electrical Co., Ltd. 


and to utilise all the surplus blast-furnace and coke-oven gas for 
steam raising and reheating. 

Duplicate feeders convey energy at 33 kV, three-phase, from 
the Roath power station to two 15,000-kVA on-load tap-chang- 
ing transformers housed in the ‘‘ open ”’ cubicles outside the 
primary main works sub-station. Part of the supply is trans- 
mitted at 11 kV to a second main sub-station, and at both of 
these main sub-stations part of the supply is transformed to 
3.3 kV, the pressure adopted for all a.c. motors of 150 h.p. and 
over, part to 400 V for all a.c. motors of up to 150 h.p., while 
some is converted to 480/500 V d.c. for the reversing and 
variable-speed motors. There are also four “‘ secondary ’’ sub- 
stations at other load centres throughout the works, at each of 
which energy is transformed to 400 V. 
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An example of private generation and public supply run- 
ning in parallel is to be found at the Consett works of the 
Consett Lron Co., Ltd., where the 3-kV works power station 
bus-bars, are connected to the 20-kV system of the North- 
Eastern Electric Supply Co., Ltd., through 20-kV/3-kV trans- 
formers. ‘There is also a 3,000-kVA connection between these 
works and the company’s 5,000-V three-phase colliery system. 
The main idea behind the scheme appears to be that the two 
supplies should normally “float,” and that ‘‘ exchanges” 
should take place at peaks. There is a definite interchange, too, 
and at present on normal working days about 4,000 to 5,000 
kWh is received by the private system which passes on to the 
public supply about 20,000 to 30,000 kWh. 

There are two 4,290-kVA, three-phase turbo-alternators 
which are supplied with steam at up to 160 lb. per sq. in. by 
batteries of Babcock & Wilcox boilers which also supply the 
turbo-blowers for the blast furnaces. The boilers are fired 
with crude blast-furnace gas via ‘‘Gako”’ burners fitted in 
the fronts of the combustion chambers. The temperature of 
the gas at the boiler entry is about 600 deg. F When necessary 
the blast-furnace gas firing can be supplemented by firing with 
coke-oven gas and/or crude oil by means of additional burners 
in the sides of the combustion 
chambers. The crude oil is of 
the nature of a semi-tar mixture 
which is obtained from coke- 
oven gas. 

Serving the d.c. side of the 
works installation there are a 
1,000-kW, 500-V, dc. turbo- 
generator, and also three 1,500- 
kW rotary convertors and one 
500-kW motor convertor supplied 
direct at 3,000 V. 

At the works of the Skinning- 
grove Iron Co., Ltd., public sup- 
ply and private generation work 
quite independently. Even so 
the works system was included 
in the recent frequency change- 
over, so someone evidently has 
an eye on the possibility of, at 
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Turbine room at the Consett steel 


least, interconnection in the future. A dual 11-kV feed with 
3,750-kW of transformer capacity (11 kV to 2.75 kV) serves 
the main mill drives, and the greater part of the remainder 
of the plant is supplied from the works power station. 

In this, direct use is made of the blast-furnace gas by gas 
engines, and it is claimed that in this way the gas gives a 
greater B.th.u. efficiency than could be obtained if the same 
gas were burnt under boilers and the power generated by steam 
engines or turbines. The calorific value of the blast-furnace gas 
(95 B.th.u. per cu. ft.) is too low for consumption in the steel 
furnaces, and for this purpose a separate supply of gas is 
obtained from producer plant. There are five gas-engine sets 
of 900 kVA capacity each which generate at 2,750-V, and two 
similar sets of 450 kVA capacity each which generate at 440 V. 
The high- and low-voltage plants run in parallel via a bank 
of 2,750/440-V transformers. Satisfactory parallel running of 
the large sets is aided by the flywheel effect of the alternator 
rotors, each of which weighs 86 tons. 
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Electricity supply at the Dalzell works of Colvilles, Ltd., is 
partly by private generation and partly by public supp!y— 
roughly half-and-half. There is 4,500 kW of works generation 
plant, made up of a 3,000-kW turbo-alternator and a 1,500-kW 
turbine gear-driven d.c. generator. The turbines are supp!ied 
with steam from efficient coal-fired boilers with chain-grate 
stokers, and the position at the moment regarding private gen- 
eration is partly influenced by the fact that in any case steam 
is required for some of the mill drives. Judging, however, 
from the views of Mr. Rothera, chief electrical engineer, who 
was good enough to show us round, on the question of using 
furnace waste-heat for steam raising, we should say that the 
end of steam driving for the mills is not likely to be the end 
of private generation. The amount of energy taken from 
public supply is dictated to some extent by such considerations 
as the present capacity of the works power station, the selection 
of channels for expenditure of capital and the advisability of 
having an alternative supply. 

Direct current at 230 V is used throughout the works for 
auxiliaries, and for this the supply from the d.c. generator is 
supplemented by that from a 1,500-kW motor-generator. ‘Ihe 
rotary and the m.g. set can be supplied at will from either 


Some of the Skinningrove gas- 
engine generator sets 


the works a.c. generating plant 
or from public supply. 

The three mill drives referred | 
to elsewhere in this issue are 
separately supplied direct from 
the 11-kV system of the Clyde 
Valley Power Co.; where neces- 


sary transformation to the 
voltage required for the re- 
spective flywheel generator 
sets is effected in the motor 
house. 

Blast-furnace gas and steam 


are used for generation at the 
modernised Appleby-Frodingham 





works near Scunthorpe of the 
United Steel Companies, Ltd. | 
In the Appleby section there are 
five 1,200-kW 100-r.p.m.  gas- 
engine sets, a similar equipment 
of 3,600 kW capacity and a 
3,000-kW, 3,000-r.p.m. B.T.-#. 
turbo-alternator. The large gas- 
engine operates in conjunction 
with a 12,000-lb. per hour exhaust-heat boiler which, witb 
two B. & W. and five Lancashire boilers, all gas fired, supplies 
steam to the turbo-alternator set. A new 6,250-kW. Parsons 
turbo-alternator which is nearing completion; it will be sup- 
plied with steam at 350 Ib. per sq. in. by two new 30,000-Ib. per 
hour John Thompson boilers, which will be fired either by 
blast-furnace gas or by pulverised fuel. Up to a demand of 
about 2,000 kW the local public supply undertaking is supplied 
from this power station. 

In one of the Frodingham power stations there is about 5,00 
kW of blast-furnace gas-engine plant, as well as a 250-kW 
steam set. Two 1,000-kW mixed-pressure turbo-alternator sets 
(B.T.-H. and Metropolitan-Vickers) at the other station ore 
supplied with exhaust steam from rolling-mill engines. Oper:t- 
ing in connection with this equipment there are seven Rateau 
exhaust steam accumulators. Steam at 120 lb. per sq. in. i 
supplied by blast-furnace gas-fired boilers. The Appleby and 
Frodingham power stations are interconnected. 
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Economical Operation. By H. G. Weaver 


Production data from electrical charts 


HE electrical engineer has had a greater influence on the 

rapid development of the iron and steel industry in this 

country during recent years, from both the economical 
and technical points of view, than has the engineer of any other 
branch of the profession. And there is no doubt that many 
of the advances made in the technique of rolling and in the 
heat-treatment of steel would not have been possible without 
the application of electric power. 

‘lhe consumers of steel are continually demanding more per- 
fect material, with increased accuracy of size and greater 
degree of surface finish, together with regularity of physical 
properties. To meet these demands, and at the same time to 
increase outputs and reduce costs, steelmakers have made great 
improvements in their plants, especially in rolling mills. The 
somewhat crude steam-driven mills are fast becoming obso- 
lete, and the modern mill can almost be described as an 
elaborate machine tool. Its successful operation depends to a 
great extent on the reliability, accuracy and ease of control of 
both the main drives for the rolls and the drives for the auxi- 
liary machinery, and the electric drive has no rival in fulfilling 
these requirements. 

In recent years it has been found that the correct final heat 
treatment in annealing or normalising sheets and other thin 
material has an important effect on their physical properties, 
and that the results obtained by the use of gas- or coal-fired 
furnaces do not satisfactorily meet modern requirements. 
Electric furnaces have been developed for these processes, with 
the temperature and atmosphere in the furnace automatically 
controlled within very small limits by electrically operated 
regulators. The results are an improved and more regular 
product and the almost entire elimination of spoilt material, 
and this, together with the lower labour and maintenance 
costs, more than compensates for the increase in the fuel cost. 
Electric furnaces for melting special quality steels and iron 
have been found to be economical propositions for the same 
reasons. 
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may have disastrous con- 
sequences. For this reason 
it is usual, even in those 
cases where power is pur- 
chased, to provide stand- 
by generating plant which 
can at once be made 
available for operating 
those portions of the 
plant, tilting furnaces, for 
instance, which must not 
be stopped inadvertently 
for more than a_ very 
short time. 

Although the mentioned 
advantages of electrical 
operation are now almost = , Wemee, yep ny elec- 
fully recognised, it is ‘tical engineer and works mana- 
somewhat remarkable that SF t wa... and 
more use is not made of 
one of electricity’s most useful inherent features, that is, the 
ease of taking measurements and obtaining charts by the use 
of recording instruments. The information obtained from 
these records is of great value when studying the various 
factors which have an effect on the efficiency of operations. 
The necessity for the closest co-operation between the electrical 
engineer and those responsible for the efficient working of the 
plant cannot be too strongly emphasised. 

An example of the use which can be made of these records 
is indicated by figs. 1 and 2, which are reproductions of actual 
charts taken by a recording wattmeter inserted in the supply 
circuit of a motor driving a section of the main rolls of a 
continuous (tandem) mill when rolling bil'ets down to hoops. 

Fig. 1 was taken during a period when the mill was being 
operated very inefficiently, and a study of .it gives the mill 
manager much valuable information as te what has taken 
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Fig. 1.—Loadings of continuous mill motor during inefficient operation of mill (chart cut for convenience—top right to 
bottom left) 


he power consumed per ton of material produced varies con- 
siderably in the different processes, and increases rapidly with 
the degree of finish imparted, as shown in the following table. 
The power consumptions given are necessarily only approxi- 
mate, as they vary, inter alia, with the type of mill used, the 
amount the cross-sectional area is reduced in each process, and 
the quality of the steel, but the figures can be taken as repre- 


sentative of average practice. 
Power consumption 


in kWh per ton 

Process. produced. 
Rolling ingots down to blooms or billets 20 to 25 
Rolling blooms down to light rails ‘ 50 to 60 
Rolling billets down to small bars or ae 120 to 150 
Cold rolling light strip 120 to 200 
Annealing cold-rolled strip ove ove ; 150 to 200 each anneal 
Melting in high-frequency furnace . ‘ 600 to 800 


Cheap power for those works “which only convert semi- 
finished material into a highly finished product is thus of vital 
importance. Modern steel-making plants usually include some 
finishing processes for a portion of their output, and their 
power requirements are much greater than used to be the 


\Vhen considering the question of power supply, then, the 
conditions may vary greatly in different works, but the most 
portant factor is usually the amount of waste heat available 
the form of coke-oven or blast-furnace gas. The very low 
st at which power can be generated in steel works from these 
sources makes it difficult for power companies to quote prices 
Continuity of supply has also to be 
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taken into account, as a total failure for only a few minutes 


place. This has been indicated on the chart, and the various 
points are explained as follows :— 

(1) These gaps show that several long delays, in one case 
amounting to eleven minutes, occurred; the mill ran con- 
tinuously all the time. 

(2) During this period billets were fed into the mill quickly, 
and it will be noticed that the power taken by the motor in- 
creased from about 600 kW to 1,000 kW. This indicates that 
the temperature of the steel was reduced considerably, due to 
the heating furnace not being operated properly. 

(3) At this point the rate of feeding the billets to the mill 
was slowed down to help the furnace to regain its proper tem- 
perature. This is shown by the increased spacing between each 
billet rolled. 

(4) As the furnace operation did not improve, during this 
period the feeding of the mill was slowed down still further, 
but the power taken had increased to 1,200 kW before slowly 
falling to 1,000 kW again. It will be noticed that there were 
sharp peaks in the power taken at the commencement of rolling 
each billet. This is due to the front end of the billet being 
lower in temperature than the remainder. 

(5) This shows that a delay of 16 minutes occurred, during 
which the mill was stopped. The power taken to start up 
the mill again is also shown. 

(6) The drop in the power taken to roll the first few billets 
after the delay is clearly shown; this was due to the increase 
in furnace temperature during the interval, but it was soon 
lost again. 
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(7) A delay of 18 minutes occurred, and the mill was left 
running. The drop in power taken after this interval shows 
the important effect of the temperature of the steel on the 
power required for rolling. 

(8) This line indicates the power taken to run the mill empty. 
or the total friction losses, and can be used to check tight bear- 
ings, &c., in the mill. 

The chart Fig. 2 was taken on a mill of the same type, but 
which was being operated at almost maximum efficiency :— 

(1) A few short pieces of billet were rolled to check the adjust- 
ment of the rolls at the commencement of the shift. 

(2) The short lines show that the billets were fed into the 
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It is well known that a large proportion of the power cop. 
sumed in rolling steel is absorbed by friction in the roll neck 
bearings, due to the great difficulty of properly lubrica ing 
these bearings under the severe working conditions met with. 
In this connection it is of interest to mention that an “ eles. 
trical product ’’—bakelised fabric—which is now being used to 
line such bearings, has proved very successful. No lubrication 
other than water is required, and the saving in power has been 
as much as 50 per cent. in some cases. 

Other uses to which electric power is now being put in the 
iron and steel industry include galvanising by the electro. 
deposition of zinc. The purity of the coating thus obtained has 
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Fig. 2.—Loadings of mill drive under efficient mill operating conditions (chart cut for convenience—top right to bottom left) 


mill so regularly that the rolls were empty on only five occa- 
sions, and then only for very short periods. The number of 
billets rolled each hour can be readily obtained from the chart, 
and as the interval between each is short, a delay of only a 
few seconds in feeding each billet can reduce the output by as 
much as 10 per cent. The temperature of the steel was kept 
fairly constant, but it fell slightly after the first hour. 

Experience has shown that the knowledge that these records 
are being continually taken has a psychological effect of great 
value on the operatives. 

Photo-electric cells are now being used for the automatic 
control of certain operations to increase further the efficiency of 
working, by eliminating the human factor as far as possible. 


many advantages over the usual hot-dipped coating, and a large 
tonnage of electro-galvanised wire and other products is now 
produced. 

Experiments are being made on a commercial scale with the 
production of very thin, chemically pure, iron sheets for special 
purposes by electro-deposition methods. The pickling of sheets 
and strip is also being done electrically in electrolytic cleaning 
baths, and many advantages are claimed for this process. 
Many other uses are made of electricity in iron and steel 
works, such as signalling, gauging, counting and lighting, and 
although these are minor applications they play a not un- 
important part in the great influence which electrical opera- 
tion has on the economic results. 








Pig-iron Production 


T the works of the Skinningrove Iron & Steel Co., Ltd., 
we were able to follow the production of steel sections 
from the receipt of the ironstone from an adjacent mine. 

A 55-h.p. motor drives an aerial ropeway which carries buckets 
from the mine up a 30 to 40 deg. incline to hoppers, the stone 
being first handled on a 12-h.p. motor-driven picking belt. 
The discarded shale is taken to a tip by another ropeway 
(35 h.p.). 

From the hoppers under the delivery end of the ropeway 
the stone is conveyed to kilns from which the resulting cal- 
cined ore, together with coke and limestone, is elevated to the 
top of the blast furnaces in barrows by vertical hoists each 
driven by a 130-h.p., d.c. motor supplied by a 105-kW, a.c. to 
d.c. motor-generator set so as to take advantage of the finer 
control afforded by Ward Leonard field regulation. The motor 
is remotely controlled via contactors by push buttons at the 


bottom level of the hoist, and the control is somewhat un- 
usual in that the contactors come into operation on the rising 
field. The blast furnaces each have double bell tops, the ex- 
terior bells being operated by 25-h,p. motors and the interior 
units worked hydraulically. A new blast furnace, the shell 
of which was built by Ashmore Benson & Pease, has a capa- 
city of 1,500/2,000 tons per week. 

The only electric blast-furnace blower we have seen during 
our iron and steel works visits is at Skinningrove. The 1,650- 
h.p., 3,000-r.p.m., 2,750-V, three-phase, 50-cycle motor provides 
power-factor correction by reason of its synchronous character- 
istics, and it drives a blower with a capacity of 24,000 cu. ft. 
against a pressure of 7 lb. per sq. in. 

At the Ford Motor Works electric rail trucks, with bare- 
conductor overhead feeding, deliver 2,000 tons of ore, coke and 
limestone to the blast furnace per day, and there is a return 





The pig-iron moulding machine at Ford’s works, showing moulding conveyors and (left) close-up of the pouring from 
car-mounted and crane-tilted ladle 





5, 1937 


power cop- 
e roll neck 
lubrica:ing 
met with. 
an “eles. 
ng used to 
lubrication 
r has been 


put in the 
ie electro- 
tained has 


aot 


= a= a 
sl 


om left) 


nda large 
ts is now 


with the 
or special 
of sheets 
, cleaning 
$ process. 
and steel 
ting, and 
not un- 
al opera- 


vhat un- 
he rising 
, the ex- 
. interior 
the shell 
} a capa- 


n during 
he 1,650- 
provides 
naracter- 
0 cu. ft. 


th bare- 
oke and 
2 return 





from 





ee ee ae eey 


bce ae 


Apri, 16, 1987 


Electric Furnace Development 
By Donald F. Campbell, M.A., M.LE.E. 


HE use of electricity in the melting and heat treatment 

of iron and steel has taken a substantial step forward 

in the last twelve months, and there has been a revival 
in the demand for large arc furnaces, a number of which, 
varying in transformer capacity from 500 to 6,000 kVA, are 
now being installed in England. 

An indication of the value of the furnace load to the supply 
section of the industry is that the furnaces ordered from one 
manufacturing company during 1936, for steel melting in Great 
Britain only, will consume about 100,000,000 kWh a year, 
representing an annual power bill of, say, £200,000. A Heroult 
furnace of 6,000 kVA capacity, which is believed to be the 
largest electrical melting unit in Europe, has just been put 
into commission in Sheffield, and within its small area of 
furnace hearth (13 ft. diameter) as much energy is consumed 
per day as the aggregate loads of Cambridge, Salisbury and 
Tonbridge. 

‘The requirements of larger and interconnected power sta- 
tions has necessitated the installation of higher rupturing 
capacity switchgear, and this often constitutes a heavy charge 
on small firms desiring to use electric furnaces. In some cases 
the cost of such switchgear is a 
serious deterent to manufacturers 
adopting electric heating, and 
because this excessive expendi- 
ture on heavy switchgear is im- 
posed by the conditions of supply 
there is justice in the claim of 
some consumers that a part of 
the excessive cost should be borne 
by the supply undertakings. The 
cost of energy consumed by an 
arc furnace over a period of ten 
years—a short life for such equip- 
ment—is about thirty times the 
original cost of the complete in- 
stallation, so that it should be 
worth the while of the supply 
undertakings to offer attractive 
conditions to the steel manufac- 
turers. 

The construction of  trans- 
formers and change-tap switch- 
gear has tended to simplification, 
especially the latter, which in 
furnace installations can well be 
of the “‘ off load’’ type, and the 
use of reactances, sub-divided so 
that a part or the whole may be 
cut out, is becoming standard 
practice. It is now common 
practice to put the transformer 
reactor and change-tap switch in 
a single tank. 

The hydraulic electrode regu- 
lator has been considerably im- 
proved, and the old trouble of 
“hunting ’’ has been eliminated, 
so that it seems probable that there will be an increase in 
the use of hydraulic electrode-raising mechanism, owing to 
the simplicity of design and smooth working, which is more 
difficult to obtain with electric motor control. 

As to the present controversy on the advisability of having 
removable furnace roofs for charging, in many cases, especially 
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Charging a high-frequency furnace with a large piece of 
steel 


Pis-iron Production (Continued from preceding page) 


of 400 to 700 tons of molten metal. The molten metal from 
the blast furnace is delivered to the highly mechanised foun- 
dry building in ladles by means of 150-b.h.p. Diesel-electric 


locomotives, and in the foundry receiving section the ladle is 
handled by a dual electric crane with separate 125-ton and 
ion lifts. The metal is transferred either to a mixer fur- 
nace, when the cradle is suspended by the 125-ton crane lift 
and tilted by the 50-ton crane lift, or to a pigging conveyor, 


when only the 50-ton crane section is used for tilting the ladle 
while it is still on the ladle car. The metal runs down a sand 
channel into the moulds of two continuous conveyors. The 
moulds overlap to avoid spilling, and during their departure 
from the receiving end they are spray-cooled, so as to be ready 


for feeding into railway trucks under the far end of the con- 
veyors, 

the tilting crane motor, while it is on conveyor delivery 
ce, and the motors driving the two pigging conveyors 
are all controlled from a central point from which the operator 
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foundries where sand cast- 
ings are made, there is 
much to be said for this 
design of furnace. The 
roof of a furnace of above 
8 tons capacity is usually 
removed by an overhead 
transporter crane, while for 
the smaller equipments hy- 
draulic cylinders usually 
lift and swivel the roof. 
There is a great saving in 
time between heats, with 
consequent increased out- 
put and reduction in labour 
and electrode costs, though 
these advantages are less 
evident in works where 
highly alloyed steels are made and where large percentages 
of alloyed‘scrap must be added after a preliminary bath of 
common scrap has to be melted and refined. 

Recent developments in arc- 
furnace technique lie particularly 
in providing special slag react.ons 
in the manufacture of highly 
alloyed steels and in the refining 
of basic Bessemer steel, which is 
being more widely applied on 
the Continent. Important tech- 
nical work is being done on the 
lines of the Perrin process of 
melting slag in one furnace and 
mixing hot slag and steel to- 
gether in a ladle to remove 
oxygen and other objectionable 
elements from the steel. The ex- 
treme purity of arc-furnace steel, 
as regards absence of slag in- 
clusions, is becoming more 
generally recognised, and for 
many important forgings such 
steel is being specified where acid 
open-hearth steel was previously 
acceptable. 

Although the high-frequency 
furnace has also found great 
favour amongst makers of special 
steels, the respective fields of 
application of high-frequency 
and arc furnaces are still un- 
defined and present an interest- 
ing problem. The choice between 
high-frequency and arc furnaces 
is often difficult to make, but, 
generally speaking, for furnaces 
of equal size, the high-frequency 
furnace is cheaper to work if 
melting operations only are 
required, though the capital expenditure is much higher. The 
saving in operating cost is much larger than the allowance 
that should be made for amortisation of the plant, and con'se- 
quently the high-frequency furnace produces cheaper steel 
The capacity is, however, limited to about 8-10 tons, and 
certain metallurgical operations can be better carried out in 





(Elec. Rev. photo. 
Mr. Campbell is chairman of the 
Electric Furnace Co., Ltd. 


commands a view of the ladle, the sand channel and the 
receiving ends of the conveyors. The conveyor motor con- 
trollers at this point are variable-speed resistor equipments 
with stop and start push buttons, while the crane motor con- 
troller is a simple hoist-and-lower unit. 

Rail-borne along the front of the ore-storage bunkers at the 
new Cardiff works of Guest Keen Baldwin's Iron & Steel Co., 
Ltd., are scale cars which select, collect and weigh the raw 
materials from the bunker chutes and discharge them into 
the blast-furnace skip-hoist skips. The scale cars are trolley- 
line fed and each is equipped with a travelling motor, door 
motor and an air-brake compressor motor. 

The skip travels up a sharp incline to the furnace top, the 
hoist being driven by a 150-h.p., d.c. motor. A separate bell 
hoist controls the dumping of the skip charge on to a rotat- 
ing table at the top of the furnace, and the actual feed into 
the furnace is electrically controlled to a time sequence by 
a selector interlocked with the skip-hoist control. 
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the arc furnace. The principal economies in favour of the 
high-frequency furnace are in respect of electrode consump- 
tion—a very serious item in arc-furnace practice, labour and 
refractories. 

The high-frequency furnace certainly bas an important future 
before it, and from the supply point of view it represents 
a particularly attractive load, as a motor-generator is used to 
generate high-frequency current and a synchronous motor can 
be used, if necessary, for the general improvement of a works 
power factor. Extensive experiments on a commercial scale 


have already been made in the use of mercury-arc rectifiers 





The 7-ton holding unit of the new “‘ Duplex”’ arc-furnace installation at Ford’s 


Motor Works, Dagenham 


and valves for the production of the necessary high-frequency 
current, but the evidence is all in favour of the motor-generator 
as the best method of obtaining the required frequency change. 

The flexibility of the high-frequency furnace is its most 
valuable characteristic. For intermittent operation it is tech- 
nically unrivalled, though the high capital cost necessitates 
fairly regular use of the expensive electrical installation. The 
furnaces connected to a single generator may, however, be 
of various sizes and two or more small furnaces may be 
operated simultaneously, or, alternatively, one large unit may 
be served. Acid or basic refractories may be used, and the 
furnaces may be started from cold with a time loss of only 
a few minutes. 

An outstanding feature of development of the high-fre- 
quency furnace installation since its commercial introduction 
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for steel melting only a few years ago is the remarkable 
increase in efficiency of the motor-generators. This is partly 
due to the general adoption of the inductor type of machine, 
and also to the higher speeds and the improvement: jp 
materials and design which have resulted in smaller machines 
with corresponding reduction in air spaces, windage and metal 
losses. Improvements in condensers, which constitute an 
important part of these furnace installations, have resulted jp 
almost complete freedom from breakdowns which were the 
cause of considerable anxiety when this type of furnace was 
first introduced. Control equipment has developed rapidly 
and is remarkable for its ingenuity of 
design, but it is always advisable to 
guard against over-complication of equip- 
ment in metallurgical works. A fact of 
great importance metallurgically is that a 
technique peculiar to the h.f. furnace 
which is being developed gives a new tool 
to the steelmaker and opens a new field 
for him to explore. 

The method of heating by high-fre- 
quency current has been recently applied 
also to the heat-treatment of crankshafts 
with remarkable success, and this again 
opens a vast ficld for research. The old 
process of hardening crankshafts is a s!ow 
and laborious one, requiring about 40-48 
hours, and gives irregular results which 
are causing intense anxiety at the present 
time to manufacturers of crude-oil engines 
for road-transport vehicles. With the new 
induction method the operation of harden- 
ing can be completed in 45 seconds with 
absolute certainty, provided the steel is of 
the correct quality—a remarkable _per- 
formance which constitutes a fascinating 
example of the cleanliness, quickness and 
accuracy of electrical methods of heating 
High-frequency current is passed into the 
inductor blocks which surround the bear- 
ing, and a heating current is induced in 
the surface of the metal to be hardened. 

The potential electrical load from heat-treatment furnaces is 
probably as great as that for melting furnaces and certainly 
more widely distributed, for, whereas melting is limited to the 
comparatively few manufacturers of steel, heat treatment is 
associated with an enormous range of products from needles 
to the largest gun forgings 

With rapid evolution of the technique of high-temperature 
engineering heat-treatment furnaces have come to be equipped 
with intricate mechanical apparatus which often operates at 
actual heat-treatment temperatures of about 900 deg. C. 

An example of what is now required is a furnace with two 
superimposed chambers operating at different temperatures 
and with control at different temperatures horizontally across 
the chamber. 








Steel Making 


Design and operation of furnaces 


LECTRIC driving for tilting non-electric steel-melting 
E furnaces as we saw it applied to 200-ton tilting furnaces 
and a 600-ton tilting mixer at the new Guest Keen 
Baldwin’s works is believed to be a new departure in the iron 
and steel industry. Each tilting furnace is carried on a 
double roller track and the mill-type d.c. tilting motor drives 
through gearing and pinions a pair of racks directly coupled 
to the furnace body. The motors (120-h.p. melting furnace, 
180-h.p. mixer) are remote controlled from either of two con- 
trollers—one at each side of the furnace. 

We left the Albion works of the Briton Ferry Steel Co., 
Ltd., with the impression that it was just one large multiple- 
driven machine. The melting furnaces and soaking pits are 
arranged in facing parallel lines with suitable ingot-pouring 
and handling space between them, and the fourteen soaking 
pits (Stein & Atkinson) in line and all controlled from separate 
panels from a common platform continuous for the whole 
length of the furnace line are not the least impressive part 
of the layout. Each furnace door is operated via a geared 
sliding rack by a 73-h.p. motor. 

The ingots are lifted by the crane charger from the soaking 
pits and placed in an electrically driven ingot trolley and con- 
veyed to an inclined roller table, from which they are skidded 
on to the roller table in front of the roughing mill. The trol- 
ley is electrically driven and remotely controlled and is fed 
from below-ground conductors by sliding pick-ups. 

Diversity of opinion expressed to us by many steel makers 
has left the impression that the respective fields of non-electric 





Jonas Colver high-frequency furnace 


and electric melting furnaces are nearly as undefined as those 
for arc and h.f. furnaces referred to in Mr. Campbell’s article, 
except that all admit that on quality of product alone the 
electric furnace is superior. 

Edgar Allen & Co., Ltd., use electrode arc furnaces for the 
production of manganese and stainless steels. A 34-ton 
Heroult 3-phase furnace employs 10-in. British Acheson 
graphite electrodes to which is applied 120 to 75 V as the 
result of direct transformation from 12,000 V at the furnace 
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site. Lhe electrode current averages about 4,000 A, but, of 
course, the ‘‘ kicks’’ are enormous. 

The electrode current is controlled by Thury regulators in 
which the current in the operating coil is proportional to that 
in the electrode, and when abnormal it causes attraction or 
repulsion of a pivoted arm which engages one of two cams 
and, in turn, a driving wheel. The resulting movement of 
the contact arm puts the electrode motor into operation for 
either raising or lowering until the current conditions in the 
furnace become stable again. Similarly the voltage across 
the arc is maintained constant by Watford superimposed vol- 
tage control. Normally the electrode motors are under the 
control of the current regulating device, but if the are voltage 
becomes abnormal then the superimposed voltage equipment 
takes charge. 

The d.c. electrode motors are supplied from a small m.g. 
set. For convenience at the commencement of the charge 
the electrodes can be operated by hand, while drum-type 
motor controllers provide a third means of electrode operation. 
The 15-h.p. furnace tilting motor drives through gearing. The 
gunmetal electrode holders are water cooled, and there are 
steel water coolers round the electrodes at the point of entry 
in the furnace roof to reduce oxidation of the electrodes. 

At the Ford Motor Works a new E.F.C. ‘‘ Duplex” arc fur- 
nace installation consists of one 3-ton melting furnace and 
one 7-ton holding furnace. The melting furnace is situated 
immediately behind and approximately 5 ft. higher than the 





Darwin’s h.f. furnace installation 


holding furnace. This enables the molten metal to be poured 
directly into the holding furnace by means of hydraulically 
operated tilting mechanism. The metal from the holding fur- 
nace is then poured into small ladles as required for transfer 
to the moulds on adjacent conveyors. ‘The 3-ton furnace is 
operated from a Hackbridge oil-immersed, air-cooled, 3-phase, 
2,500-kVA transformer (primary 11,000 V, secondary 104 to 225 
volts), with eight voltage tappings. The 7-ton furnace is 
operated from an oil-immersed, air-cooled, 750-kVA transformer 
(primary 11,000 V, secondary 80 to 140 V) with three voltage 
tappings. 

in the event of a breakdown on the 3-ton furnace the trans- 
former and control gear can be switched over to operate the 
7-ton furnace as a melting unit. The electrodes are operated 
by Watford control gear and remote control panels are situated 
on the furnace platforms, from which the high-voltage switch- 
gear can be operated and the transformer tap changing 
effected. Crompton Parkinson high-voltage switchgear of 
250,000 kVA rupturing capacity controls the installation. 


High-frequency Furnace Development 

Our visit to the Edgar Allen works gave us an exceptional 
opportunity of obtaining a clear idea of the development of 
hi:th-frequency furnace plant since its first introduction, com- 
mercially, in the steel industry in 1927, for the original fur- 
nace which was installed in these works by the Electric Fur- 
nuce Co., Ltd., is still working satisfactorily and operates 
by the side of plant representing the most recent practice. 

the original furnace has a 3-in. bore copper inductor tube 
flattened out so that the resultant bore is about 0.8 in. by 
0.57 in. The coil has 22 twin turns and is about 17 in. inside 
diameter and about 21 in. deep. Water for cooling is fed 
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into the coil at the top and bottom at the mains pressure of 
100 lb. per sq. in. and it leaves the coil at the centre. The 
electrical connections are made at the top and bottom of the 
coil. Since 1927 at various times a 1l-cwt., a 3-cwt. and a 
10-cwt. furnaces have been added to the installation. The 
3-cwt. furnace has since been converted to a 5-cwt. equipment 
by changing its inductor coil. So that now there are one 
10-cwt., two 5-cwt. and one 1-cwt. furnaces in the installation. 

The 1-cwt. furnace has a single-turn inductor coil, but the 
newer equipment is still in line with the design of the original 
furnace coil in this respect. The main developments have 
taken place in connection with the generating plant, the con- 
densers and the control gear, for the only really important 
improvements in the furnace proper relate to the housing and 
the tilting gear. 

The older furnaces are tilted by a chain drive from a small 
motor, each furnace having counterbalancing weights. But a 
marked advance in the 10-ewt. furnace tilting gear is the winch 
rope drive, which, in the normal furnace position, is all below 
the platform level. 

On ordinary tool steel work the furnace linings, which are 
now built up by packing magnesite powder around a mild- 
steel former, last for up to about 100 heats. But Mr. Thomas, 
the company’s electrical engineer, says that the effect on the 
linings of some of the special alloys now produced by the 
company is somewhat erratic. A careful watch is kept on 
the pots, however, and by callipering and observations during 
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cooling, when different cooling rates due to thinning of the 
pot are indicated by dark patches, maintenance is fairly well 
controlled. On occasions the molten steel does pierce the lin- 
ing and damages the copper inductor coil, making holes in the 
tube anything up to about half an inch in extent, but it is 
generally possible to repair such damage by brazing on 
patches of copper sheet without materially affecting the effi- 
ciency of the coil. 

The English Electric alternator originally installed with the 
first furnace has given entire satisfaction throughout its life— 
a highly creditable performance. It generates at 1,200 V, 
2,200 cycles, runs at 3,000 r.p.m, and has a capacity of 150 
kVA. The 260-h.p. driving motor is a s.c. machine and is 
started by auto-transformer equipment. Up to the installa- 
tion of the fourth 10-cwt. furnace all the other three furnaces 
were served separately by this original generator. With the 
latest 10-cwt. furnace there has been installed a Metropolitan- 
Vickers 150-KVA, 3,000-r.p.m., high-frequency inductor 
generator with a 230-h.p. driving motor, and now the whole 
installation is so arranged that normally the 10-cwt. and one 
of the 5-cwt. furnaces are supplied separately by the new 
generator and the other 5-cwt. and the 1-cwt. furnaces by the 
original machine. 

Air is drawn through the motor and alternator windings 
by internal fans from the room and a separate room ven- 
tilation scheme maintains the room air pressure slightly above 
normal and also plays an important part in the maintenance 
of the condensers. There are thirty-eight T.C.C. condensers, 
each having a capacity of 2.2 mF. Fourteen of them are in 
a fixed bank and eight sets of three condensers are contactor 
operated by a rotary switch on the control board. 

The new alternator set and its condensers are installed in 
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separate room, as is the generator equipment originally in- 
stalled. For the latter there are twenty-two B.I. condensers, 
each of 3.6 mF capacity. Eleven of them are in a fixed 
bank, the remainder being operated by six separate switches 
on the control board. One of the ‘‘ teething ’’ troubles relat- 


ing to the original plant occurred in connection with the 
life of the condensers as the result of overheating. The 
trouble was first rectified by the adoption of water-cooled 
condensers and artificial ventilation. But since then the adop- 
tion of 2.16 mF condensers and rearrangement of the layout 
to give greater spacing on a par with the later installation 
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Edgar Allen’s 3}-ton arc furnace 


have rendered water cooling unnecessary and the installation 
is now giving complete satisfaction. 

The older plant is simply hand controlled while the newer 
equipment is semi-automatic in operation. A kVA relay on 
the contro] board is set for 75 kVA of lag and 100 KVA of lead. 
These settings represent the condenser increase and decrease 
limits which are indicated by suitable pilot lamps. Opera- 

of the rotary switch then puts in or takes out the next 
bank ria the contactors referred to. 
of the Clyde Alloy Steel Co., Ltd., we were 
> present at the initial running up of the high- 
erator set which has been installed to supply 
high-frequency furnace which was to be put 
days for the production of chrome and other 
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From the production viewpoint a comprehensive high-fre- 
quency furnace installation at the Sheffield works of Darwins, 
Ltd., may be considered as in two separate sections. On the 
one hand super alloy steels, high-speed steels, stainless steels 
and die steels are produced as ingots for forging, and on the 
other hand magnets, heat-resisting alloy components and alloy 
and stainless steel castings are produced as the direct result 
of foundry work. 

The position is influenced mainly by the foundry processes, 
Many products of different steel alloys have to be catered for 
at one time, so that it is desirable, within practical limits, to 
have the molten metals available in com- 
paratively small quantities. This in itself 
separates the foundry work from the in- 
got production, but it also explains why 
the foundry section of the installation is 
sub-divided. Two furnaces supply the 
foundry, one of 5-cwt. capacity and a 
3-cwt. equipment. It will readily be seen 
that with only one furnace of larger capa- 
city foundry processes would be restricted 
to the handling of only one type of steel 
in a larger quantity, as compared with 
the present ability to deal with two types 
of steel in smaller separate quantities in 
about the same time. 

Both of these furnaces are supplied by 
one h.f. generator. The ingot-producir 
furnace is of 1-ton capacity and this ha 
its own generator. The large furnace wil! 
melt its full charge in about one hour. 

All three furnaces are of the simple 
tubular inductor coil type in which water 
is actually passed through the conductor 
tube for cooling. They also have steel) 
bodies and magnetic shields between the 
inductor coils and the bodies, while t! 
method of producing the crucible intr 
duced since the first installation of t} 
h.f. furnace, to permit the construction 
furnaces larger than for a few ewt. charg 
is adopted for the equipments in questio 
(Elec. Rev. photo. A mild-steel crucible shaped former is 

placed inside the coil and the space | 
tween the former and the coil is packed with a refractor 
powder. Because different steels react differently on the lin- 
ing (crucible) the powder packing employed is sometimes 
magnesite and sometimes a siliceous material, according to 
the class of the charge likely to be catered for. At the first 
charge the lining melts away, leaving the powder (crucibl 
fritted hard. We were informed that the life of the crucib 
is about fifty charges, varying according to the class of ste: 
melted 

The generator for the large furnace is a B.T.-H. 300-k\ 
single-phase machine which supplies at 1,000 V, 1,05" 
cycles when running at its normal speed of 2,950 r.p.m. Th 
M.V. generator for the 5-cwt. and 3-cwt. furnaces has a unit 
p.f. output of 333 kVA and supplies at 1,100 V ar 
1,460 cycles when running at 1,475 r.p.m. The furnaces wer 
made by the Electric Furnace Co., Ltd. 
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Modern h.f. generator set and condensers at Edgar Allen works 
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The Romance of the Power Companies.—lIlI 


Transmission and Distribution 


\ the carliest days of electricity 
t supply, the Parliamentary powers 
«ranted to the supply authorities 
were confined to small areas, generally to the borough area 
of a municipality, and the problems of distribution were there- 


fore confined to the conveying of electricity over compara- 


tively short distances from the point at which it was generated, 
but with the coming into being of the 

Power Companies’’ in the early years 
of this century entirely different circum- 
stances arose. 

‘The statutory powers granted to the 
companies, even in those days, 
related to areas of far greater magnitude 
than those of the earlier supply authori- 
ties, and in consequence the companies 
were confronted with many new problems 
in the supplying of electricity to widely 


separated towns, villages and works in- 


pow er 





Ferranti h.v. three-phase main 
switchboard at Neptune Bank Power 
Station (1901) 





stead of catering only for the small densely 
populated districts. 

The ways and means by which these 
problems were gradually solved by the 
companies by the employment of new 
methods and by new technique, which at 
the time of their adoption were of an ex- 
perimental nature, reflect great credit 
upon the ingenuity of their engineers and 
the courage and enterprise of their direc- 
torates. It is doubtful whether the gen- 
eral public has yet realised the extent of 
the “‘service’’ that the power companies 
have rendered to the community since 
their inception, and continue to render. 
They have developed methods of eco- 
nomical transmission and © distribution 
over large areas without which it would have been impossibl 
for supplies of electricity to be afforded in those thinly 
populated parts of the country where there is only a low 
density of load. 

The history of one of the power companies, namely, the 
North-Eastern Electric Supply Co., Lid., affords a typical 
example of what those companies have done to develop the 
use of electricity on a large scale. As carly as 1899 the im- 
portant economies to be effected by the centralisation of 





HUneration were recognised by those who were then in control 
that company—an innovation which carried with it the 


“This article was written « few daye before Mr. Couve 
leath on March 25th. he firat article of the series, by Siu 


Juines Devonshire appeared in our issue of March 26th 
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necessity of being able to transmit elec- 


By H. A. Couves, M.LE.E.* tricity from a central point throughout 


an extensive area. This pioneer work 
was the forerunner of all long-distance transmission and of 
the national “ grid’’ established under the provisions of the 


Electricity Supply Act, 1926. 
In 1901, the company, then known as the Newcastle-upon- 





Iyne Electric Supply Co., laid the foundation of power sup 
plies as we know them to-day by introducing the three-phase 
a.c. system of supply. This was to supply power for us 
within strictly confined limits at shipyards and engineering 
works on Tyneside, but it marked the commencement of the 
present system which to-day covers an area of about 5,600 sq 
miles, embracing the counties of Northumberland and Durham, 
and north Yorkshire 

Methods of transmitting and distributing supplies wer 
gradually developed to meet the needs for 
power at widely scattered collieries, iron 
stone mines, quarries and a multitude of 
other industries, and resulted in electricity 
“on tap” becoming available throughout 
a vast area which ha 
ated its availability for domestic and other 
purposes in rural arcas to an extent which 
would not otherwise have been possibl 

Similar development has taken place in 
the areas served by all the other power 


aided and neceler 


Reyrolle h.v. three-phase main 
switchgear at Dunston Power Station 
(1833) 


companics, und it is to them credit that 
throughout their extensive areas they ar 
now supplying with reliability, even in 
remote districts, such a wide variety ol 
industrics which rely upon them for then 
essential services, ranging from the pump 
ing of main water supplies and colliery 
ventilating to milking and the incubation 
of chicken 


All thie however, wa not cantly 
achieved as the revenue to be derived 
from the less-populated districts placed 


evere limits on the capital expenditure 
which could be justified, and in conse 
quence much thought had to be devoted to every means of 
reducing the initial cost, so far as waa consiatent with con 
tinuity of supply, safety in operation 
tenance In the early stages of development it 
ipparent that if electric power were to be 
considerable distances overhead lines would have to be em 
ployed, owing to the high cost of underground cable anil 


and COOMOTY th Wibit 
becunn 


tromemitted over 
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this method was adopted as general practice and has led to 
the extensive overhead systems now existing throughout the 
country. As a result electricity to-day has reached many 


remote villages and hamlets which otherwise would not have 
been supplied. 





Control room, Carville Power Station (1916) 


In. 1901, when the Newcastle Company’s power supplies were 
inaugurated, the transmission pressure was 6,000 V, and at 
subsequent dates, as the system extended, higher pressures of 
11,000, 20,000 and 66,000 volts were introduced. It was at a 
pressure of 20,000 V that interconnection between the power 
stations on the Tyne and Tees was first made, the Newcastle 
Company being, in 1906, the first to make use of underground 
cables working at this voltage. Great initial difficulties were 
encountered in the operation of cables and switchgear at such 
a high voltage, and it was only after many failures that 
satisfactory results were obtained. 

The Newcastle Company in 1926 was again a pioneer when 
it introduced the use of 66,000-V cables, and once again diffi- 
culties had to be faced and weaknesses overcome which only 
became apparent after a period of use. 

Apart from main transmission where security is equally as 
important as, or more important than, reducing costs (since 
in effect this transmission is part of the power station trans- 
ferred by this means to convenient distribution centres) much 
attention has been directed to lowering the cost of the smaller 
sub-stations and lines used to supply individual consumers or 
groups of consumers. Progress has been made in this direc- 
tion by adopting simplified and standardised types of equip- 
ment, and by the use of sheet-steel kiosks and outdoor and 
pole-mounted sub-stations, and the modern transformer, with 
its high efficiency and long life. owes much to improvements 
in design introduced to meet the specifications of the power 
companies. 





Control room, Carliot House (1933) 
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In the electrical development of rural areas long tail ond 
overhead lines are often inevitable, particularly in cases wher 
the villages and hamlets lie along valleys running up into the 
hills, as so often occurs on the North-East Coast, and in viey 
of the wide variety of purposes for which electricity is now 
used it is imperative that interruptions of supply should be 
restricted to a minimum. Failures can be guarded against to 
w large extent by the general design of the line and electrical 
equipment, of course, but in rural areas, as elsewhere, there 
are always many prospective consumers who do not take 9 
supply when it first becomes available in the district, and th 
difficulty therefore arises of connecting subsequent consumers 
without causing inconvenient interruptions of the existing 
supply. 

A method recently devised by the North-Eastern Company 
to eliminate this 
class of  inter- 
ruption is to pro- 
vide an _ offset 
pole a few yards 
distant from the 
pole on the main 
line at which the 
connection is to 
be made. The 
arrangements are 
such that, after 
the consumers’ 
premises are con- 
nected to the off- 
set pole, the final 
short connections 
from it to the 
main line pole 
can safely be 
made with the 
main line alive. 

It was also in 
the area of the 
North - Eastern 
Company that 
centralised con- 
trol of distribu- 
tion was first de- 
veloped in this 
country, and the 
original control 
room of the com- 
pany at Carville 
attracted the in- 
terest of visitors 
from all parts of 
the world. The 
control of 





A typical tee connecting point on a 


switching opera- rural area h.v. distribution line. 
tions on a large These connections are made with the 
line alive 


system is an all- 
important factor in minimising the duration of any interrup- 
tion of supply, at the same time safeguarding against lines 
being alive when men are working on them. ‘To avoid acct 
dents to workmen, the North-Eastern Company has adopted 
special measures by means of which th 
issue and cancellation of 
Work ”’ cards is entrusted to the contr 
engineers. The company’s new contr 
room at Carliol House, Newcastle. 
equipped with remote indication equlp- 
ment and manned continuously, day an 
night, from the personnel of a permanent 
staff of fourteen engineers and four clerks 

The foregoing are only a few exaniples 
of the work which has been done by ont 
of the power companies in the develop: 
ment of the technique of the distributia 
of electricity. It would be futile for m« 
to attempt in this article to deal full 
with the many technical problems that 
have been solved by the power compinies 
in the development of their distributio: 
systems, but I can safely say that ' 
was their pioneering enterprise an 
their research that have made _possibl 
the widespread electric service which 
now available throughout the greater pa't 
of this country and paved the way (0! 
the national grid. 

Private enterprise has been the pionee 
of most great developments and it ma‘ 
certainly be claimed that this is true 0 
the electricity supply industry. 
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The E.A.W. Conference 


rT YOMEN being the principal users of 

W electrical apparatus in the home 

have a right to make their demands 
known, and this they did emphatically at last week's annual 
conierence of the Electrical Association for Women held at 
Bristol. Nearly five hundred delegates from all over the coun- 
try, a record number for a conference held in the provinces, 
came to relate their experiences and express their views and, 
combining business with pleasure, take part in an excellently 
organised programme of excursions and social entertainments. 

\ civic reception by the Lord Mayor of Bristol, Councillor 
\, Moon, and the Lady Mayoress at the Museum and Art 
Gallery provided a very pleasant start for the conference on 
the Wednesday evening. ‘Throughout the day delegates had 
heen arriving at headquarters, the Victoria Rooms, Clifton, to 
register, and about two hundred of them had taken part in the 
Western Counties and South Wales Federation’s own one-day 
conference where the Home Workers’ Campaign was the chief 
subject of discussion. 

\t the opening session on Thursday morning the Dowager 
Marchioness of Reading, president of the Association, presided, 
and the Lady Mavyoress of Bristol welcomed the delegates to the 
city. The Mayoress of Bath, together with Lady Inskip, pre- 
sident of the Bristol Branch, and Prof. A. M. Tyndall, deputis- 
ing for the vice-Chancellor of the Bristol University, also 
expressed a hearty welcome. 

Emphatic disapproval of the 
practice of selling electricity by 
pointing out the weaknesses of 
other commodities was expressed 
by Bailie Mrs. Roberts, senior 
magistrate of Glasgow, when 
speaking of electrical progress in 


that city. While in 1928, she 
said, domestic electric lighting 


consumers amounted to only 
8 per cent. of the possible num- 
her, to-day the total had in- 
creased 800 per cent., but there 
was still much ground to cover 
before the people, particularly 
women, became really electrically 
minded. One explanation of the 
recent rapid progress was the fact 
that appliances had immensely 
improved in appearance, _ per- 
formance and reliability. Water- 
heating installations were being 
increased in Glasgow at an aver- 
uge rate of 70 per month. 
Perhaps the greatest incentives 
to use electricity were the low 
many progressive 
undertakings, since it encour- 
a housewife to add to her 
appliances. Mrs. Roberts said 
that in Glasgow she had never heard any woman complain of 
her electricity account, the present rates (primary rate 3d. per 
kWh: secondary rate No. 1, 0.6d.; secondary rate No. 2, 0.25d.) 
purposes 


charges of 


Mayor and Lady 


aged 


offermg every inducement to use electricity for all 
Without stint and with a resulting saving in cleaning materials 
ind decoration, as well as tempers. 

Home conditions had not kept pace with factory conditions, 
and women still had a long way to go in catching up men so 
far as labour-saving appliances were concerned. They should 
eliminate as far as possible the use of raw coal and remember 
that the more general the use of electrical appliances became 


the cheaper they and the price of electricity would be. An 
electric washing machine costing £20 was quite outside the 
reach of the working-class housewife who after all was the one 
who most needed it. A satisfactory dish-washing machine at a 


reasonable price was also not yet available. 

Speaking on electrical development in the rural districts of 
the Irish Free State, Mrs. K. B. Moloney, chief woman officer 
of the L.E.S. Electricity Supply Board, said that a remarkable 
change had been brought about by the establishment of the 
Board ten years ago, and to-day the national electricity scheme 
covered all towns with a population of over 3,500. Of the towns 
ind villages with populations between 500 and 3,500 only 31 
not supplied from the national scheme. 

e main point about the villages with populations under 
1 was that the national electricity scheme had lifted them 
it one step from the stage of coal or turf fires and oil lamps 
ind placed them in full possession of all the most modern 
idvantages of electricity. The installation of a small automatic 
electrie pumping plant had brought many small villages the 
imenities of domestic water supply, and if there was one woman 


Women’s points of view 


the Mayoress of Bath, Margaret Lady 
Mayoress oi 


who needed the help of electricity more 
than another it was tke woman who lived 
on the farm. 

The opportunities offered by electricity for increasing leisure 
and so permitting more extensive travelling were touched upon 
by Miss Georgie Bogyo, hon. secretary of the International 
Women’s Week, Hungary, who took her listeners on an 
imaginary tour of her country. Lady Apsley, speaking on the 
value of electricity in rural districts, said that women were not 
so fond of chromium-plated apparatus but wanted things 
which were reliable, sturdy, simple and straightforward. 

An idea of what Canadian homes were like was given by Miss 
E. M. Gray, of the Canadian Women’s Club. She said that 
even the £3,000-£4,000 house was planned so that one person 
could run it. Electrical equipment was taken for granted, and 
women expected to have everything electricity could offer them. 
In Winnipeg the average consumption of electricity per person 
was about 5,500 kWh as compared with 1,000 kWh in England, 
the power rate being 34d. per kWh. Kitchens were never 
separated from the dining-room by more than a swing door. 
Electric washers were used as a matter of course, and water 
heating was carried out almost entirely by electricity. She 
suggested the organisation of kitchen clubs and the giving of 
prizes for the best examples of kitchens. 

Lady Reading feared that electricity might be taken too much 





[Elec. Rev. photo 
Some of the five hundred delegates to the E.A.W. conference last week 
Lett to right:—Capt. J. M. Donaldson, Dr. Elizabeth Sloan Chesser, Councillor Mrs. 


Gregory, 
Reading, the Lord 
Mrs. Roberts 


Moir, the Dowager Marchioness of 
sristol, Dr. W. Lulefs and Bailie 


It was, she said, the nerve centre of our national! 


for granted. 
She paid a high 


life, and as such was liable to be disregarded. 
tribute to the work of the Bristol Branch. 

Proposing the toast of ‘‘ Electrical Progress "’ at the luncheon 
which followed, Dr. W. Lulofs, director of the Amsterdam 
municipal electricity undertaking, declared that the two-part 
tariff with the fixed charge and a low “ unit”’ charge was the 
only fair one, and this he had introduced in Amsterdam 17 or 18 
years ago. The ‘“‘ unit ’’ charge there worked out at about the 
same as in this country, approximately a halfpenny, and this 
was about right if discrimination was made in charging 
different rates for different times of the year and day 

Actually the ‘‘ unit ’’ charges in Amsterdam were 0.5d. dur- 
ing the winter, 0.5d. during the summer, 0.3d. during the 
night and 0.3d. from 12 noon to 2 p.m. These charges had 
resulted in a tremendous growth of the domestic load, and of 
307 million kWh of electricity sold last year 140 million kWh 
had been used for household purposes, viz., 33 million kWh for 
lighting, 50 million kWh for water heating and 57 million kWh 
for other purposes. 

Dr. Lulofs thought there would be a growing use of electri 
discharge lighting, and it was his opinion that the use of ele 
tricity for providing hot water was the best means of intro- 
ducing electricity into the household. With the increasing pro 
gress of electricity in the house it was necessary that the instal- 
lation should be able to meet the demand and that an abundant 
supply of wall sockets should be provided 

‘Electrical progress means the elimination of dirt, dust and 
drudgery "’ said Dr. Elizabeth Sloan Chesser, vice-president of 
the Association, in replying to the toast. She asked for smaller 
refrigerators for use in the modern household, in particular the 
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one-roomed flat, and urged that something should be done for 
the middle-class woman. 

The afternoon was spent at the Clifton Zoological Gardens, 
tea being provided by the Bristol Branch. In the evening the 
Mayor and Mayoress of Bath, Councillor and Mrs. W. F. Long, 
held a reception at the Pump Room, Bath, where an enjoyable 
programme of dancing, concerts and a tour of the Roman baths 
was over all too early at 1 a.m. 

The annual general meeting was held on Friday morning. 
Margaret Lady Moir, immediate past president and hon. trea- 
surer, who presided, referred to the loss sustained by the Asso- 
ciation through the death of Sir John Brooke, vice-chairman 
of the Electricity Commissioners. At her suggestion delegates 
stood in silence for a minute and a message of sympathy was 
sent to Lady Brooke. 

Pleasure was expressed by Mrs. A. C. MacWhirter, chairman 
of the Cardiff and District Branch, that the Association had 
accepted an invitation to hold its 1939 conference at Cardiff. 

Drawing attention to some of the more interesting items of 
the annual report, Miss Caroline Haslett, director, said that the 
Home Workers’ Campaign had been well received. There was 
an almost universal tendency now to demand the E.A.W. certi- 
ficate or diploma for applicants for posts in the electrical in- 
dustry, with a consequent trend towards higher salaries. The 
summer school of electrical housecraft was growing in popu- 
larity, and this year would be held at Glasgow. ‘Thirty schools 
were now affiliated to the Association, and at the invitation of 
Ald. J. Chuter Ede, chairman of the Surrey Education Com- 
mittee (who is now president of E.D.A.), discussions had been 
held regarding electrical equipment and education in Surrey 
schools. A motion study film had been made by the Associa- 
tion, and it was hoped to produce it in larger form with sound. 
Interest in housing continued and an all-electric house had been 
equipped on the Kingstanding Estate by the Birmingham 
Housing Study Circle in conjunction with the Electricity De- 
partment. There were now 78 branches of the E.A.W. and 
four units. 

Mrs. G. F. Cosh, vice-chairman of the Bristol Branch, pro- 
posing the adoption of the report, mentioned that a home 
workers’ course was starting this week at Bristol. Seconding 
the motion, Mrs. McColl, chairman of the Glasgow and Dis- 
trict Branch, declared that the Association, in conjunction with 
f}.D.A., should see that every domestic science college was 
equipped with the most up-to-date electrical apparatus. Coun- 
cillor Mrs. Hyde, chairman of the Central England Area Federa- 
tion, emphasised that the E.A.W. house at Birmingham was a 
municipal one and added that as a result of its exhibition two 
or three hundred inquiries for electrical apparatus had been 
received. ‘The report and accounts were adopted. 

\ll the retiring members of the Executive Committee were re- 
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elected and the following area —— were co-opte - to 
the committee :—Mrs. I’. V. L. Mathias, Miss N. Balls, Mrs. 
C. H. Yeaman, Mrs. ‘Tatchell and Mrs. G. F. Cosh. The meet. 
ing closed with votes of thanks,. proposed by Councillor Miss 
Walter, chairman of the Worthing Branch, Mrs. M. M. 
Hutchinson, hon. secretary of the Farnworth Branch, and Mrs, 
Hawkins, chairman of the Wallasey Branch, to Lady Moir and 
to the Bristol and Bath Corporations, the North Somerset Elec. 
tric Supply Co., Ltd., and others who had cortributed to the 
success of the conference. 

‘Kitchen planning and the women’s point of view’ was 
the topic discussed at the following Branch Session, at which 
Mrs. Gregory, chairman of the Executive Committee, presided. 
Introducing the subject, Miss Haslett said that interest in 
kitchen planning followed naturally on the Home Workers’ 
Campaign, since servants would become critical of kitchens, 
There was in the country now a kitchen planning centre at 
which advice could always be obtained. The housing study 
circles would also be helpful, and she suggested also the hold- 
ing of *‘ kitchen parties.’’ Following the example of Canada, 
Lady Moir had promised a prize of three guineas for thr 
greatest improvement made in a kitchen during the year. 

Miss Whitaker, principal of the Gloucestershire Training Col- 
lege of Domestic Science, said that an ill-planned kitchen, 
like an ill-planned factory, was a constant tax on energy and 
efficiency. It was much easier to plan a new kitchen than 
improve an old one. 

Mrs. H. Bentham, chairman of the London Branch, con. 
plained that the small kitchen common to-day did not allow 


space for the apparatus required. Miss D. M. Noakes, of the 
E.L.M.A. Lighting Service Bureau, considered that proper 


totally enclosed fittings with pearl lamps were essential 1 
avoid glare and shadows in the kitchen. The amount of illu- 
mination necessary was in the neighbourhood of 8-10 ft. candles 
or approximately 1 W per sq. ft. of floor area. 


Other contributions to the discussion were made by Mrs 
Cottington Taylor, Mrs. A. J. Newman (Bristol), Mrs. l.. H. A 
Carr (Manchester), Mrs. Alward (London), Mrs. B. Swir 


(London), Miss White (Torquay), Councillor Mrs. Hyde (Bi 
mingham) and Miss Anderson (London). 

Following an informal !uncheon there was an excursion 
the Cheddar Gorge and caves, where Mr. F. Christy, a director 
of the North Somerset Electric Supply Co., Ltd., entertained 
the visitors to tea on behalf of the company. Mrs. Pender 
Chalmers, vice-chairman of the Association, expressed appre- 
ciation of the company’s hospitality. In the evening th 
Bristol Branch provided an entertainment and supper at th: 
Victoria Rooms. Though no official arrangements were made, 
many of the delegates stayed over the week-end to avail them- 
selves of various sight-seeing trips. 











Registered Electrical Contractors 


HE annual meeting of the National Register of Electrical 

Installation Contractors was held at the I.E.E. building 
on April 9th. ‘The report for the year ended December 31st 
last which was presented showed that owing to a reduction in 
the number of accepted applications for registration (93 against 
126 in 1935) the income showed a slight decrease, while the ex- 
penditure rose. Some of the stock held was realised, reducing 
the total of investments and increasing the bank balance. 

Last year 164 applications were received ; 60 were accepted, 
46 were declined, eight were withdrawn and 50 remained under 
investigation. The net number on the Register at the end of 
the year remained at 1,733—the new registrations exactly 
halaneing the losses. Up to March 5th last 3,381 applications 
had been received; of these 666 were declined, 159 withdrawn. 
783 registrations were cancelled for various reasons, and 37 
remained under investigation. Thus the net number on the 
Register was 1,736. 

During the year the joint sub-committee representing the 
Register and the Electrical Contractors’ Association completed 
its ‘report and recommendations which are being submitted to 
the two bodies concerned. On account of this it has been 
deemed inadvisable to proceed at present with the contem 
plated complete revision of the rules. The results disclosed 
by inspections of new applicants’ work, however, showed the 
necessity of revising Rules Nos. 2 and 7 relating to the pay- 
ment of fees and amendments were adopted. A new rule, No 
9a, embodying the House of Commons Fair Wages Clause, has 
also been adopted. 

Action was taken against two contractors whose registration 
had lapsed for wrongfully using the Register’s device and holi- 
ing themselves out as being registered. Reference is made 
to the activities of the Scottish Committee, the local advisory 
committees, and the Scrutinising and Inspection Committees. 

The report of the inspectors states that 500 inspections, in- 
volving about 1,500 installations, were carried out during the 
year. “Of these 171 related to applicants for registration, while 
the balance were routine inspections of registered contractors’ 
work. Nearly 40 per cent. of the applications were declined 
after inspection of the applicants’ work. It is deduced from 





the figures of the past three years that admittance to the Re 

gister has become more difficult ; that the proportion of appli 
cants found to be unqualified is increasing; and that the 
inspections are necessary and have a distinct “* educational " 

effect upon those whose work is examined. The figures for the 
sale of the I.E.E, Wiring Regulations are quoted as evidence 
of this. Of the eighth edition, 4,500 copies were sold; of the 
ninth 32,000 copies in about seven years; and of the tenth 
40,000 copies in about three years. The average cost of in- 
spection during the year was £5.90 for new applicants and 
£2.95 for registered contractors. 

Mr. P. V. Hunter presided at the annual meeting, and upon 
his motion, seconded by Mr. W. R. Rawlings, hon. treasurer. 
the report and accounts were adopted. In the course of a . 
” »marks Mr. Rawlings referred to the appointment of Mr. F 

Calvert as technical adviser to the Register. Dealing with th 
accounts he pointed out that for the first time expenditure was 
nearly equal to income and an addition of £200 to expenses 
was anticipated this year. Renewal fees had been practically 
stationary since 1934, while since 1933 the income from new 
entrants had actually declined. The fee charged to new en- 
trants did not cover the cost of inspecting their work. ‘The 
Register had reached its zenith in efficiency and_ methods 0 
increasing the income would have to be considered. 

Mr. W. M. Selvey said that applicants should be required 
to defray the cost of inspection, while Mr. Hunter considered 
that registered contractors could not be asked to pay more on 
account of routine inspections. Mr. H. J. Cash pointed out 
that it had been decided to retain £2 of the application fee 
of rejected candidates. He thought that as the Register raised 
the standard of installation work the number of suitable can- 
didates would increase—there would be a slow ‘‘ snowball ” 
effect. Mr. Rawlings mentioned that there were still 6() or 
700 members of the E.C.A. who were not registered, and Mr. 
Hunter said that was being dealt with by the joint committee 

All the retiring members of the Registration Board were re- 
appointed, and the following were elected to the Executive 
Committee :—Mr. D. S. Munro (E.C.A. of Scotland), L. 
Romero (I.M.E.A), and W. H. Walton (E.C.A 
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The Industry’s Benevolent Fund 


Mr. Parkinson suggests a new committee to review the 
position and makes a personal offer 


annual meeting of the Electrical Industries Benevolent 

Association at the Savoy Hotel on Friday last were 
anticipated with more than the usual interest because it was 
known that Mr. Frank Parkinson, the new president, was 
expected to outline his proposals for increasing the funds ot 
the organisation. 

Mr. H. T. Young, president of the 1.E.E., described the 
B.1.8.A. as the most human institution in connection with 
the industry. After paying a tribute to all the voluntary 
workers of the past, he said that the inadequacy of both 
capital and income was a matter calling for immediate altera- 
tion. They had been too busy in the industry to allow them- 
selves time to think sufficiently of the difficulties of other 
people. Mr. E. E. Sharp, chairman of the Executive Council, 
hoped that the invested funds would reach £200,000 by the 
end of Mr. Parkinson’s year of office. Mr. Young said that, 
prosperous as the industry was to-day, they must prepare for 
the slump that would follow. He spoke of the hard work 
that had been put into the Association by Mr. Sharp, and 
welcomed Mr. Justus Eck, one of its pioneers, on his presence 
after ill-health. In conclusion, he hoped that under Mr. 
Parkinson’s direction influence would be effectively brought 
to bear in securing a big increase in subscriptions. 

Mr. Frank Parkinson said that absence abroad had pre- 
vented him from acquiring a complete knowledge of the work- 
ing of the Association, so in what he said he was merely 
expressing his own opinions. The industry owed deep 
gratitude to the pioneers who founded the movement thirty 
years ago and to those who had built up the fund. It was 
difficult in our present prosperity to appreciate the altogether 
different conditions of thirty years ago. The industry was now 
old enough for men to have grown old in its service, hence the 
need for a substantial fund to provide for those who had fallen 
by the way. Coronation year was an appropriate time for a 
real effort to be made to raise the charity to a position worthy 
of the industry. Industry now recognised that it owed a debt 
to its employés and superannuation and other benevolent 
funds had been established; various Government measures in 
the same category had been put into operation, and a Bill was 
now before Parliament for assisting large numbers of workers 
previously excluded. The speaker said that he referred to 
these and other developments of the thirty-year period to 
emphasise the fact that, since the original conception of 
E.I.B.A., fundamental changes had taken place. 

Co-ordination Proposals 

He suggested that the time was now ripe for the appoint- 
ment of a small but thoroughly representative and influential 
committee to review the whole position of the industry and 
to recommend such changes, if any, as they felt desirable 
to enable the Association more adequately to fulfil its purpose. 
A charity having a fund of less than £70,000 was quite inade- 
quate for the size and importance of the electrical industry. 
The industry’s leaders were not lacking in goodwill and 
generosity, but it was possible that doubts as to the real future 
of the body might deter a proper support of their appeal. 
Such a committee might secure a clear definition of the future 
field of activities and it might prove that E.I.B.A.’s future 
lay more in filling successfully the gaps left in the various 
individual schemes and supplementing the Government scheme. 
Co-ordination of the charities within the industry might be 


‘a proceedings at the luncheon which followed the 


found to be practicable as a means of ensuring increased 
efficiency and economy. 

The committee, in fact, would be asked to re-focus the whole 
problem in the light of present and future requirements. He 
thought, too, that the problem of collecting the funds might 
be thoroughly reviewed. ‘It is, to my mind, altogether 
undignified for an industry such as ours to ask for pennies 
to be thrown on the drum to support our charity. Surely the 
time has arrived when we can, by mutual arrangement and 
agreement with the various sections of the industry, formulate 
a proper basis of contribution which will be related to each 
section’s needs.’’ He invited all who had any views, either 
for or against this suggestion, to write to him, as he required 
their help. He had no hesitation in appealing for substantial 
funds. There were thousands of workers in the industry, and 
their dependants, who were completely unprovided for in case 
of distress. He had personally decided to give a sum equal 
to ten per cent. of the total amount subscribed this year as 
a result of their efforts. He had fixed a, maximum for his 
own subscription at a fairly high figure and hoped that the 
response would be such that the maximum amount of his 
subscription would be required. 

Mr. E. E. Sharp, in moving a vote of thanks to the council 
and committees who had done the work, said that they wanted 
more of the big people of the industry to do committee duty. 
Mr. Parkinson had given them something to think about. No 
Government scheme could render benevolence unnecessary. 

The Annual Meeting 

The annual meeting was presided over by Viscount Falmouth 
(President). The accounts submitted to the meeting showed 
that there was a net income from subscriptions and donations, 
including amounts agreed to be paid under deeds of covenant, 
of £6,995, whilst other revenue included income tax recover- 
able on instalments received during the year under deeds of 
covenant £147, income from investments, £1,685, income tax 
recoverable, £377, and interest on deposit ammount, £5. The 
expenditure of £4,675 was made up as follows :—Salaries and 
wages, £1,749; office and general expenses, £877; printing and 
stationery, £666; postage, telegrams and telephone, £373; 
rent, lighting and heating, £266; travelling, £219; publicity 
and advertising, £423; and trustees’ fees and expenses, £13. 
\ sum of £89 is provided for depreciation of furniture. A 
balance of £4,534 is carried to appropriation account and after 
deducting grants and pensions (£3,746) the sum of £788 is 
carried to the balance sheet. The latter shows, inter alia, that 
the value of investments at cost at December 31st last was 
£65,020, while the total assets amounted to nearly £71,000. 

The report records a net addition to the funds of £500 as 
a result of the annual ball held in November last. 

While the membership now amounts to 1,331 full members 
and 2,696 associate members, it is considered that the numbers 
are still lamentably small for so vast an industry. One of 
the most welcome developments is the increase in regional 
areas and branch centres, and during 1936 area committees 
were formed for Northern Ireland, Somerset, Gloucester, 
Wilts and Dorset. Several area committees are forming branch 
centres. An outstanding event of the year was the securing 
of the Royal patronage. Following the adoption of the report 
and accounts, the retiring members of the Council were re- 
elected and Mr. J. C. Dalton was elected to fill the vacancy 
caused by the death of Sir John Brooke. 





Tariffs In and 


tb IE Statement of Published Tariffs (No. 11) in force in the 
london and Home Counties Electricity District at 
January Ist, 1937 (a 252-page document), has been issued by 
the 1.B.A. from which copies are obtainable at 1s. each. 

_ the return gives particulars for eighty undertakings (includ- 
ing the Authority itself) of charges for various classes of sup- 
plies, meter rents and minimum charges. Tariff headings are 
lighting, heating and cooking (all separately metered), pre- 
payment meters, domestic two-part tariff, business two-part 
tariff, power (separately metered), power two-part tariff, and 
other supplies. 

I"lat rates and consumers’ charges of less than 1d. per kWh 
for heating and cooking are offered by twenty-eight under- 
takings and for power by ten undertakings. Upwards of 14d. 
per kWh for heating and cooking is quoted in forty-eight 
cases (24d. and over in eight) and for power in sixty cases 
(23d. and over in twenty). On the other hand, a number of 
authorised undertakings notified reductions in charges, as fol- 
lows: Lighting, 18; power, 9; heating and/or cooking, 9; 
domestic and business two-part or multi-part tariffs, 21. More 


Around London 


than half of the undertakings required minimum charges and 
about two-thirds asked for meter rents. 

Undertakings charging less than 0.5d. per kWh as_ the 
secondary component of a domestic two-part tariff include 
Hammersmith, 0.44d., and Guildford, 0.33d., all the vear 
round: in the summer St. Pancras goes down to 0.375d.., 
Barnes and Ealing to 0.33d., and Gravesend and Wimbledon 
to 0.25d. Low tariffs for off-peak supplies are quoted by Ful- 
ham, 0.25d. for power and heating; Hackney, 0.33d. for ther- 
mal storage heating; St. Marylebone, 0.25d. for thermal stor- 
age and baking, also 0.3d. for water heating (any time): West 
Ham, 0.33d. for water heating; Willesden, 0.45d. for bread- 
baking and battery charging; Welwyn Garden City, 04d. 
power and heating; Woking. 0.4d. for water heating, battery 
charging and baking. In addition, constituent companies of 
the London Associated Electricity Undertakings charge 0.33d. 
for off-peak water heating, and the Metropolitan, Brentford. 
Chesham, Egham and Staines, Slough and Datchet, Uxbridge. 
and Windsor Companies charge 0.45d. per kWh for off-peak 
thermal-storage water heating. 
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Meetings and 
Discussions 


Special cables for multi-channel carrier telephony wer 
described in a paper read by Col. A. S. Angwin and Mr. R. A. 
Mack at the 1.2.E. yesterday, particular reference being made 
lo the coavrial cable installed between London and Birming- 
ham. On April 9th an informative symposium on the produc- 
tion of steam for process work was presented before the Insti- 
tution of Mechanical Engineers by a number of authors. 
Results of investigations by E.R.A. into the efficacy of 
earthing in rural areas, together with certain recommenda- 
tions, formed the subject of another I.2.E. paper presented 
by Mr. H. G. Taylor on Wednesday this week. 


Carrier Cable Telephony 
, provision of multi-channel telephony on the carrier 
principle by means of underground cables over long dis- 
tances is dealt with in the paper whose joint authors are Col. 
A. 5. Angwin (G.P.O.) and Mr. R. A. Mack (Standard Tele- 
phones & Cables, Ltd.), which was read at the INstiTuTION 
or ELECTRICAL ENGINEERS in London on April 15th. 
Information is given about the design and construction of 
special cables for this purpose, together with circuit arrange- 
ments and terminal and repeater equipments. The carrier 
system enables telephone currents to be translated from the 
natural range of voice frequencies to any higher position in 
the frequency spectrum, up to millions of cycles per second. 
With the help of electric wave filters the range of frequencies 
effectively transmitted can be divided into bands sufficient to 
transmit the currents corresponding to telephone speech, and 
each of these bands can be regarded as the equivalent of a 
pair of wires in a telephone cable operated at voice frequen- 
cies. The technical factor which has chiefly stimulated recent 
intensive research and development is the stabilisation of 
amplification by the use of the negative feed-back repeater, 
which has made practicable high amplification coupled with 
remarkable constancy and freedom from harmonic distortion. 
An account is given of the carrier system operating between 
Bristol and Plymouth. This system affords 12 telephone chan- 
nels per pair in the range 12 to 60 ke. Separate cables are 
provided for the two directions of transmission, and negative 
feed-back repeaters are provided at intervals of approximately 
20 miles. When fully equipped the system will provide 228 
circuits. 
The paper also describes the 4-tube underground coaxial 
cable which has been installed between London and Birming- 
ham (illustrated) and the modulating and repeater equipment 
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Cross-section of the London-Birmingham coaxial cable 


that has been developed to operate 320 carrier telephone chan- 
nels in the range 0.5-2.1 me. Repeaters are provided at inter- 
vals of approximately seven miles, separate tubes being used 
for the two directions of transmission. 

long-distance trunk traffic is increasing in Great Britain at 
the rate of approximately 25 per cent. per annum, and it 
would be practically impossible to cope with this growth on 
the old audio basis. The high-frequency coaxial system is the 
culmination of a trend which began when the triode-valve 
amplifier was used to reduce the transmission losses of long 
telephone circuits. Developments in transmission technique 
have been diverting more and more expenditure from the lines 
to repeater equipment. The recent developments in the mullti- 
channel carrier are now still further reducing expenditure on 
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Multi-channel Telephony 
Process Steam 
Earthing in Rural Areas 


lines and also on repeaters (in terms of capital cost per circuit- 
mile), while greatly increasing the cost per circuit of equip- 
ment in the terminal offices. Consequently, the full economy, 
of these new systems of transmission is only to be reaped 
on the longest circuits. 

Che extension of the London-Birmingham coaxial cable t 
Manchester is approaching completion, and arrangements for 
its extension through Leeds to Newcastle are now in hand 
The provision of circuits between London and Manchester and 
to towns bevond will involve separating the band of trans. 
mitted frequencies into its constituent super-groups (each 
comprising 40 or 50 channels). ‘Those super-groups which ar 
not required to be terminated at Birmingham will be recom- 
bimed, and the super-groups that have been terminated wil 
he replaced by blocks of circuits from Birmingham to points 
further north. 

The coaxial system is particularly suited to the provision of 
large blocks of circuits over long distances, but is less flexible 
than is desirable under many conditions for which th 
12-channel system, with its smaller blocks of 12 circuits, is 
well suited. On routes where provision for television trans 
mission is required, particularly on the main trunk routes, it 
is probable that extra tubes for telephony will be provided 
Meanwhile, the 12-channel system is at a later stage of develop- 
ment, and has the advantage of having been produced under 
commercial conditions. 


Steam for Process Work 
SYMPOSIUM of papers on special aspects of the use of 
A steam for process work was presented at the INSTITUTION 
oF MecCHANICAL ENGINEERS in London on April 9th. 

With the aid of tabulated data, formule and worked-out 
examples in his paper Mr. A. Stubbs (Metropolitan-Vickers 
Electrical Co., Ltd.) compared the cost of generating electri 
power with the cost of energy purchased from public mains 
He showed that the case of the reducing-pressure turbine was 
not so good, apart from this type of machine being in itself 
more expensive and complex to construct. Also, the signifi- 
cance of alternative methods of cost segregation depended upon 
the purpose to which the costs related, whether steam ot 
electricity was the predominating requirement. 

Messrs. A. C. Hutchinson and R. C. MeLeod (W. H. Allen. 
Sons & Co., Ltd.) outlined the chief features of the equipment 
used, with special reference to smaller installations. They 
stated that it was possible for such plant to show impressive 
efficiencies at maximum duties, or under special test condi- 
tions, and yet to be glaringly uneconomical in actual servic 
The authors discussed choice of systems and steam consump 
tion graphs; choice between the use of engines and turbines 
and how operating conditions determined the method of 
governing to be adopted. 

For operation over moderate pressure ratios, not greater than, 
say, 10 and at a fairly constant load near the maximum, an 
engine could be more efficient than a turbine up to outputs 
of 1,000 kW or more. The first cost of an engine installation 
was iess for outputs below about 300 kW, but above 500 k\V, 
when capital charges were taken into account, a turbine was 
likely to give greater overall economy. Difficulties, also were 
liable to arise with the operation of engines at steam tempera- 
tures much over 600 deg. F. and from the contamination of 
process steam by cylinder lubricant. An engine, even when 
fitted with variable cut-off gear, was fundamentally less capable 
than a turbine of maintaining its efficiency at reduced steam 
flows, particularly for pressure ratios less than, say, 3, when 
a turbine was essential for efficient operation if there was to 
be any appreciable variation in steam flow. 

The nature of the steam demand in an industrial plant w 
dealt with by Mr. E. G. Ritchie (Ruths Arca Accumulato 
Ltd.). He explained how the rates of steam produced an 
consumed could be balanced by thermal storage and the ws 
of steam accumulators. 

Problems encountered in various applications of low-pressi 
steam for process heating in the textile industry were outlined 
by Mr. J. W. Adams (Woolcombers, Ltd.). The cost of coal 
varied from 2 to 10 per cent. of the total cost of production. 
An economy of 20 per cent. in power and steam costs yielded 
a saving of from 0.4 to 2 per cent. in overall production cost. 
This would not be regarded as an unmixed blessing if the 
means of achieving it caused interference with output or pro- 
cess operation. 

The uses of steam in the laundry were outlined by Mr. 
G. A. Crosland (consultant: Kent County Laundries, Ltd.) 
He emphasised that the chief requirement was heat, not power 
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or exhaust steam. Only about one-third of the steam produced 
passcd through the engine; thus the latter’s consumption was 
of secondary importance. 

Heat distribution as carried out by the Hamburg District 
Ilew ing Co. was outlined by Dipl.-Ing. A. Margolis. He stated 
that the first section of the system was erected in 1921 in con- 
nection with the oldest station of the Hamburg electricity 
Exensions took place in 1924, 1929 and 1933, and heat 


works. 
In some 


was now being conveyed over a distance of 6.2 miles. 
cases heat transmission was more satisfactory than electricity 
distribution. The radius was smaller, but the author con- 
tended that it was large enough to supply even a city of the 
size of London from power stations situated outside the town 
[he higher the pressure drop, the greater would be the elec- 
trical output. The conclusion reached from the Hamburg 
plant (which the author managed for twelve years and of 
which he is a director) was that in future it would be possible 
to “weld”? the generation of electricity by steam with the 
supply of heat to a town into one complete system. 

[he power station should be on the outskirts of the town and 
in the vicinity of the industrial quarter. The steam at, say, 
1,500 Ib. per sq. in. would be used to drive back-pressure tur- 
bines, exhausting at, say, 170 lb. per sq. in. and delivered to 
industrial At some convenient place, suitable for a 
centre of power distribution, a sub-station would be provided 
where the steam, now at, say, 150 Ib. per sq. in., would be 
used for power generation by driving turbines operating against 


users. 
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have contributed materially towards eliminating the risks of 
electric shock. With the improved types now available and 
the development of technique there is good reason to expect 
better results in the future. Tests on protective multiple 
earthing (i.e., the use of the neutral to carry the fault cur- 
rent) have shown that the voltage-rise of the neutral with 
respect to earth under quite abnormal conditions of loading 
does not exceed 30 V and is, therefore, not dangerous to 
human beings, though it may be dangerous to animals. Im- 
mediately prior to the blowing of fuses the voltage-rise of 
the neutral at the end of distributors and near the sub- 
station may be 60 V to earth for a short period. If the 
statutory limits of voltage variation are adhered to, the volt- 
age-rise of the neutral will not be dangerous either to human 
beings or animals. 

The voltages picked up on pilot lines to test earths adjacent 
to power earths were smaller than would be required to pro- 
duce false ringing of telephone bells in the c.b.s. No. 1 type 
of exchange, and listening tests on the telephone lines did not 
reveal any disturbance. 

Substantial improvement could be effected in existing instal- 
lations using the present method of earthing by ensuring that 
an electrode not less than 6 ft. long and not less than 3 in. 
diameter is always used and that, if necessary, two are used 
at least 6 ft. apart; making use of a small water-pipe system, 
if one exists in the village, as the earth for the neutral, 
instead of attempting to provide an earth of low resistance 





Coronation preparations: Mounting the projectors 
a back pressure of, say, 40 Ib. per sq in. gauge. The steam 
would be distributed at this pressure to administrative build- 
ings, offices, and the like. Under favourable conditions the 
remaining energy in the steam at 40 Ib. per sq. in. could be 
further used for power generation in turbines having a back 
pressure of 7 lb. per sq. in. abs.; the water used for condens- 
ine the steam in these secondary sub-stations could be utilised 
for heating purposes by circulating it through a hot-water 
distribution system. To balance the loads hot-water accumu- 
lators could be employed. A scheme planned for Port Talbot, 
he said, had the advantage of a possible perfect balance 
between the production of heat and electricity by virtue of 
connection with the national grid, which would act as an 
accumulator. 


Protective Multiple Earthing 

Sage paper presented by Mr. H. G. Taylor to the ‘Trans- 

mission Section of the INstTiTUTION OF ELECTRICAI 
ENGINEERS in London on April 14th, sets out the results (re- 
port F/1T.112) of an investigation made by the British Elec- 
trical and Allied Industries Research Association to ascertain 
to what extent consumers in rural areas are protected from 
riss of shock by the methods of earthing at present in use. 

e present safeguards have been found inadequate and 
recommendations are made which, it is believed, will lead to 
ino cerial improvement, but further experience and experiment 
i'l be necessary. 

the results of measurements made at four villages in 
dcrent parts of the country may be regarded as typical, 
wo-thirds of the installations in rural areas fed by over- 
head networks, where no water mains exist, fuses could not 
clear an earth fault due to an insulation breakdown on elec- 
trical appliances. 
‘sts in an area where the earth resistivitv is high have 
vn that earth-leakage circuit-breakers, while not in all 
es functioning at a voltage below the danger limit (30 V) 
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at the sub-station; and making greater use of a protective 
earth wire for interconnecting the metalwork in a group of 
houses, and joining it to earth at a house where a low earth 
resistance exists. 

The effect of multiple earthing of the neutral is to reduce 
the voltage-drop in the neutral and earth in parallel to a 
greater extent than would be expected from the change in 
resistance ; at the same time, the voltage-drop in the phase 
wire increases. 

Multiple earthing of the neutral does not appreciably im- 
prove the voltage regulation. It is essential that no fuses or 
switches should exist in the neutral. 

Comparing earthing, as at present used, with protective 
multiple earthing, from the point of view of shock risk, it is 
estimated that the latter svstem is several times as safe as 
the former. Existing installations may be readily converted 
by connecting the earth-continuity conductor to the neutral 
at the meter board and linking across all neutral fuses. 

The recommendations are that protective multiple earthing 
be permitted, subject to compliance with the conditions laid 
down in the paper. Farm installations where animals may 
come into contact with protective metalwork should be 
treated differently from house installations, in view of the 
sreater sensitivity of animals to shock than human beings 
Since small water systems frequently occur at farms, it is 
suggested that such installations should only continue to be 
earthed in the usual way provided that the total resistance 
in the earth circuit at any time of the vear is low enough 
to pass two and a half times the current normally carried by 
the largest fuse on the installation. If this is not possible, 
then earth-leakage circuit-breakers should be used on each 
distinct piece of apparatus and all framework and metal- 
work in the installations liable to become alive should be pro- 
tected where there is danger of animals making contact with 
the metalwork. The tripcoils should operate at not more 
than 15 V 
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If undertakings decide to continue to rely on ordinary earth- 
ing the resistance in the total earth circuit should be such that 
the earth current which will flow at any time of the year, in 
the event of an earth fault will be two and a half times the 
current normally carried by the largest fuse in the installation. 
If this cannot be ensured, then ordinary earthing should not 
be relied upon. 

The size of the neutral distributor should not be less than 
that of the phase wire, and both conductors should prefer- 
ubly not be less than 0.05 sq. in. The neutral should be con- 
nected to earth at all consumers’ terminals and the neutral 
distributors should be connected to earth at the base of poles 
ut four points per route-mile, in addition to the earth at the 
sub-station. Including the sub-station, the ratio of any two of 
these resistances should not exceed 4, and the greatest should 
not exceed 10 ohms. ‘The resistance of the earth continuity 
conductor from any appliance to the meter board should not 
exceed 0.5 ohm. 

Two separate electrodes should be provided and they should 
he so situated that the low-voltage earth electrode is not within 
the resistance area of the high-voltage earth electrode. 

The distribution system should be so protected that in the 
event of contact between a phase wire and neutral at any 
point up to the consumer’s terminals the supply would be 
automatically cut off from the defective section. 

The North-Eastern Electric Supply Co., the Wessex Elec- 
tricity Supply Co., Hastings Electricity Department, Dumfries 
County Council and Cheltenham Electricity Department. pro- 
vided test facilities. 


Recording the Heart’s Action 


HE paper by Dr. D. Robertson describing the examination 

and recording of the human electro-cardiogram by means 
of the cathode-ray oscillograph (to which reference was made 
last week) was presented at the InstrruTION oF ELECTRICAL 
ENGINEERS in London on April 8th. Several medical specialists 
attended the meeting, and the author demonstrated portable 
apparatus. 

Dr. T. F. Cotton opened the discussion. He said that in 
the study of, the heart more exactness was necessary than in 
any other branch of medicine. Cambridge cardiographs had 
occupied first place as indicators of heart disorders; they 
had been accepted all over the world. The introduction of 
a portable instrument was a great step forward; the mirror 
type had no string that could break. But neither type enabled 
the record to be studied at the bedside while it was actually 
being made. Ability to do that was the chief advantage of 
the cathode-ray type, apart from its portability and_ in- 
destructibility. The fourth (chest) connection did in some 
cases provide additional information not obtainable in other 
ways. Instrument makers were merely waiting for a lead 
from doctors before providing for fourth-lead recording. 

Mr. R. S. Whipple referred to Eindhoven’s beautiful tech- 
nique, which other instrument makers could not emulate. 
To-day the bombardment method enabled gold to be ‘‘ keyed ”’ 
on to the glass fibre, so that it remained a good conductor. 
\lso, improved magnet steels furnished greater flux, so that 
the most modern type of string galvanometer could be made 
robust and suitable for bedside use. It was not wise, on the 
whole, to fix the time scale, which should be capable of being 
varied to suit the case. Application had been much simplified 
by the use of electrodes with contact jelly in place of liquid 
saline pots. Photographic recording showed the results of 
treatment and so was more important than first indication 
at the bedside. 

Dr. W. Evans said he had used a cathode-ray cardiograph 
for three years. Its great advantage was that it permitted 
the record to be watched on the screen for as long as one 
wished. It enabled precise diagnostic conclusions to be formed 
regarding events that might be masked in the case of clinical 
examination. The importance of correctly interpreting the 
records obtained was emphasised by a series of cardiograms 
exhibited to illustrate various disorders of the heart. 

Prof. W. E. Marchant spoke of an electro-cardiograph he 
had designed in his laboratories. He considered an instru- 
ment incorporating an amplifier more capable than a direct- 
reading type of providing a record in the case of a “ difficult ’’ 
patient. Ability to obtain bedside records was a great 
advantage. 

Mr. C. Bowden criticised some of the author’s statements 
regarding the performance of amplifiers and methods of con- 
necting them.- Some defects might be avoided by direct 
coupling, rather than through condensers, no matter how 
large they might be. In this way conditions of operation 
would remain the same whenever the patient’s leads were 
changed. Frequency characteristics of the amplifier might be 
best ignored in cardiography, since transients were being dealt 
with. Peculiar facts had emerged from an investigation into 
electrical interference. There seemed to be less disturbance 
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when all the lighting and other electrical ‘‘ points’ in tly 
room were switched ‘on ’’ rather than “ off,’’ probably dy 
to a better distribution of potential gradient within the room 

Mr. 8S. R. Besson remarked that the fourth patient connec. 
tion was coming into prominence. Manufacturers would have 
no difficulty in suitably modifying their instruments when 
required, provided they were not asked to cater for fifth- 
and sixth-lead examination, which was already being 
attempted. He congratulated the author on the frequency 
characteristic of his amplifier, which conformed to a straight- 
line law. 

The author, in reply, acknowledged the encouragement he 
had received from Dr. Cotton. He said that significance was 
beginning to be attached to the actual shape of the electro. 
cardiogram, and that seemed to demand a fixed time base. 
The thinner line of the cathode-ray record was revealing 
indications of events that were hidden by the brosder 
galvanometer string shadow. He could not agree that d.c 
amplifiers had any advantage over the resistance-capacit 
coupled type. Nervous patients could not be enclosed in 4 
screening cage as a means of avoiding a.c. interference. 


Electric Shock Effects 


HE T.ondon Branch of the AssocrATION OF MINING Extc- 

TRICAL ENGINEERS on April 6th heard Dr. S. W. Fisher 
(H.M. Medical Inspector of Mines) and Mr. G. M. Harvey 
(H.M. Deputy Electrical Inspector of Mines) read a paper 
(referred to last week) which summarised recent research into 
the physiological and pathological effects covered by th 
general term ‘electric shock.”’ 

The authors’ statistics made it obvious that artificial respira 
tion was not by any means universally successful. Time was 
by far the most important factor in determining whether a 
man’s life could be saved or not. In the authors’ table of 42 
fatal accidents the average time of contact was 14 minutes, 
whereas in a table of 27 non-fatal accidents the average time 
of contact was half a minute. Fatal shocks from d.c. systems, 
it was stated, were comparatively rare. 

In the discussion Mr. J. A. B. Horsley (Electrical Inspector 
of Mines) agreed that there were comparatively few fatal acci- 
dents with d.c. at voltages up to 500, whereas there was a 
considerable number with a.c. at assumed values of 200 or 
300 V. The authors’ tables indicated that a shock might prov 
fatal at an a.c. voltage as low as 45, whereas a victim might 
escape without serious consequences from a shock of 2,000 o1 
3,000 V. Probably the sweating which was produced when a 
person made contact with a live conductor would reduce skin 
resistance very rapidly. 

Mr. J. R. Cowie (President) wondered whether, when sweat- 
ing occurred, the surface conductivity of the skin might be a 
safeguard. Mr. F. C. Knowles emphasised that surface resist- 
ance was of the greatest importance, and said he felt certain 
that in cases where low voltage shocks had proved fatal the 
severity of the shocks had been due to breakdown of the 
epidermis. Mr. O. LL. Record suggested that the area of con- 
tact between a live conductor and a part of the body was 
important. For example, if he placed his finger tips on a 
900-V d.c. conductor he would just feel a sensation, but if 
he were gripping pliers he might not survive. 

Mr. A. J. McColgan, discussing counter-shock as a means 
of reviving a victim, said it had been found that if a man 
received an electric shock when on a crane as the result of 
which he fell to the ground, provided he did not break his 
neck by the fall, he would generally come round, whereas if 
he remained on the crane the chances were that he would dit 
from electric shock. With regard to the a.c. voltage which 
must be regarded as dangerous to life, he said he had never 
been able to determine whether the peak voltage or the r.m.s. 
voltage should be considered. 

Dr. Fisher, replying to the discussion, said there was reason 
to think that an enlarged thyroid pre-disposed to the effects 
of electric current. The skin, he said, should be regarded as 
an organ, in the same way as the kidneys or the liver, and not 
merely as a covering. He was hoping to obtain information as 
to whether the sweat on the skin, when it became slightly 
acid, might have some connection with the results of electric 
shock. Replying to a question whether electric current passed 
“through ’* the heart, he said the problem was difficult, but 
he believed that the current did affect the heart directly. 
Dealing with a reference to toxemia arising from burns, he 
said that when the skin was burned a poison was formed, and 
it became more and more toxic with time. The fluid from a 
destroyed tissue got into the blood stream and caused poisoning. 
Therefore, one should never think lightly of an electric burn. 

Mr. Harvey, replying to Mr. Record’s question concerning 
area of contact, said that all the papers he had been able to 
obtain indicated that area of contact was not important, but 
that resistance beneath the skin had its effect. 
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Correspondence 


Contributions from readers are welcomed. The writer should give his name and address, not 
necessarily for publication 


Local Storage Heating 

Whilst I am in entire agreement with a great number of 
Mr. W. L. Shand’s statements in your issue of April 9th and 
dislike criticising an honest effort to encourage the heating 
load, | do not think that any advantage is to be gained by 
labouring the already discarded idea of local-storage space 
heating. 

First, there is the small thermal capacity available if the 
size of the heaters is to be kept within reasonable bounds. 
Secondly, if sufficient heat could be stored to tide over a 
considerable peak period, it would be well-nigh hopeless, even 
with costly and elaborate design, to control the rate of heat 
output. One of the principal selling points of electric heating 
is automatic temperature control and for proper thermostatic 
control and even heat distribution, space heaters of low ther- 
mal capacity and surface temperature characteristics must be 
employed. 

If a self-contained ‘‘ storage’’ heater is to have any appre- 
ciable thermal capacity and is to be of reasonable dimensions, 
it must have a high surface temperature, altogether an unde- 
sirable feature from more than one point of view. In this 
connection is not Mr. Shand confusing the issue when he 
speaks of ‘‘non-luminous tubular or other storage heaters ’’? 
Surely the principal feature of a tubular heater is its low 
thermal capacity. 

Using a straightforward direct space-heating system of tubu- 
lar panel and convector heaters, without any ideas of “‘ stor- 
age,’ a thoroughly satisfactory heating scheme is obtainable 
even if there is a short ‘‘cut-off’’ to contend with. If this 
peak period is two hours or more the adoption of the arrange- 
ment encouraged at, for example, Coventry, would get over 
all difficulties. In this case a change-over time-switch is 
used, the supply being metered at a higher rate during the 
peak period. 

But when current is available at a low rate during the 
night only, as is the usual arrangement, then a central ther- 
mal storage system is the only solution. I agree that capital 
cost is high, but the only difference between this and that 
of a fuel-fired installation is in the boiler house equipment; 
and who is not willing to pay a little more for a completely 
reliable, consistent and entirely automatic heating system in 
a large building? 

As to running costs, there are a tremendous number of 
satisfied users of direct space heating who are paying as much 
as éd. to 3d. per kWh, and I can think of plenty of installa- 
tions of all sizes where the unit charge is nowhere less 
than 3d. 

A large proportion of the existing prejudice on the part 
of the (electrical) layman against electric heating, on the 
score of expense, is due to our earlier over-enthusiasm in 
developing the heating load with a number of badly designed 
and unsuitable installations. One unsuccessful installation 
always seems to have a greater influence than ten successful 
ones ! C. F. Mayson. 

Swanage, April 10th. 


A Need for Statistics 

Mr. J. A. Sumner’s paper on ‘‘ Modern Factors affecting 
Electricity Costs and Charges,’’ was read before a meeting of 
the South Midland Centre of the I.E.E. at Birmingham this 
week, and during the subsequent discussion several speakers 
deplored the lack of useful statistical information regarding 
the conditions in the supply industry. 

I have made an extensive search through all likely publica- 


| tions, with a view to obtaining information as to the total 
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/ number of consumers taking a supply of electricity under 


assiste| wiring schemes, and an examination of the annual 


accounts of over 100 undertakings only resulted in information 


oP. obtained on this account in respect of fewer than thirty 
ot then. 

_ One of the factors of the greatest importance when consider- 
Ing co-ts and charges is the ratio between the units sold at 
Primary voltage and those transformed and distributed at low 
voltax’. So far as I am aware, such information is not avail- 
able and an examination of the annual accounts of most 
underixkings fails to disclose it. 

Is i not time that such information was collated and made 
availaile, as, in the absence of such figures, it is impossible 
to obtrin a true picture of the effect upon costs of a preponder- 
ance o! any particular type of consumer. Neither can one 
make » true comparison of the charges prevailing for each type 
of sup»ly. For example, in the Commissioners’ Returns, the 


consur:ption of shops, offices, hotels, &c., is all grouped under 


‘Lighting and Domestic,’’ and in taking out figures of the 
average consumption per consumer, an entirely false value 
will be obtained where there exists a large number of premises 
coming under the headings quoted above. 

I notice in the annual report of a large power company the 
segregation of the increased consumption during the period 
covered by the report, as follows: Brickworks, shipyards, 
general power users, engineers, collieries, textiles, and iron 
and steel. I wonder how many undertakings there are in 
the country whose accounts are compiled in such a way as 
to enable them to make a similar analysis of units sold. 

Wolverhampton, F. J. Exviort, 

April 10th. Deputy Electrical Engineer and Manager. 


Free Electric Cookers 

With reference to the leaderette in your issue of March 26th 
regarding the supply of free electric cookers by the Finchley 
undertaking, I congratulate Mr. C. R. Westlake on his 
achievement. I am very pleased to find that another engineer 
is doing the same sort of thing as I am. At the same time, 
I must say that I introduced my scheme only because it was 
already in operation in East Ham, West Ham and Ilford, and 
after hearing Mr. J. W. J. Townley’s paper at the Liverpool 
Convention of the I.M.E.A. in 1934. 

As the slot-meter consumers were getting free cookers, it 
was thought that the multi-part tariff consumers should be 
treated in the same way. Otherwise it meant that prepayment 
consumers would be receiving benefits denied to consumers 
with quarterly accounts. 

I fail to see why one should require to bring in Section 42 
of the 1926 Act in this case. The charges for electrical energy 
are authorised and the maximum is stated, but I have yet to 
learn that the minimum is prescribed in the case. For 
example, in the case of meters, most progressive undertakings 
to-day supply and fix and maintain meters free of charge to 
the consumer, although they have power under the Acts to 
charge meter rent. 

Again, many of the undertakings lay services free of charge 
up to 60 ft., or something like that, whereas under the Acts 
they have power to charge for all goods supplied and work 
done on private property. The same thing applies to cookers, 
and all I have done has been to say that if a man takes the 
multi-part tariff, in addition to the service line and the meter, 
he will get a cooker provided, connected up and maintained 
without extra charge. 

C. H. YEaMAN, 
City Electrical Engineer, 

Stoke-on-Trent, April 3rd. 


Static Electricity 

I have come across an unusual electrical phenomenon in @ 
block of flats. After returning to a flat that has been un- 
tenanted for a few hours, by touching any metal objects such 
as switchplates, wireless control, or even the walls, a static 
discharge is encountered. This varies in strength according 
to the period that the flat has been left empty. The wiring 
passes an excellent ‘‘ Megger’”’ test throughout. 

The whole block, including this flat, has been made “‘ dead ”’ 
and the discharge is still seen on a neon-tube tester. It also 
can be greatly accentuated by shuffling the feet across the 
thick hair body-carpet which covers the floor. I also had all 
local telephone wires made “‘ dead ’’ to discover if they created 
a condenser effect, but this did not remedy the trouble. Upon 
covering the body-carpet with dust sheets, I find that I can 
stop this discharge, and I am wondering if it is possible for a 
current to be generated through the quick movement of the 
body passing across this carpet, as it cannot be a mains leak 
because when the metal is touched with a neon-tube tester 
only a momentary flash is seen, and one has to wait for it to 
build up again before a further discharge can take place. 

If any of your readers could give me any explanation or 
advice, or give particulars of any further tests that I could 
make, their assistance would be greatly appreciated. 

London, S.E.24. April 8th S. J. FLemre. 





Electrically Operated Bridges 
The Minister of Transport has approved a grant in con- 
nection with the construction of four bridges over the Forth 
and Clyde Canal at Grangemouth, &c. Existing timber 
bascule bridges are to be replaced by electrically operated 
structures. The engineers are Messrs. Crouch and Hogg, 
Glasgow. 


P arliamentary News (BY OUR SPECIAL REPORTER) 


The McGowan Proposals 

In the House of Commons on April 7th Mr. Ede asked the 
Minister of ‘Transport if he had yet circulated to the associa- 
tions he intended consulting his proposals for legislation on 
the supply side of the electrical industry, and, if not, when he 
expected to circulate them; and if he would simultaneously 
publish the proposals so that the consuming public might have 
knowledge of them. 

Mr. Hore-Belisha said that he had now circulated to asso- 
ciations representative of electricity supply, of local authorities 
and of industry and agriculture who were interested on behalf 
of consumers, a memorandum outlining the Government’s 
proposals for reorganising electricity supply. He did not pro- 
pose to publish the memorandum. 


Road Lighting 

Mr. Ede asked the Minister if he had yet formulated any 
proposals for the more adequate and uniform lighting of the 
roads for which he was now the highway authority; and if he 
had taken any steps tosecure the co-operation of the lighting 
authorities and the electricity and gas undertakers concerned. 

Mr. Hore-Belisha said that a survey of the needs of 4,500 
miles of trunk roads would necessarily take a considerable time, 
and lighting could not be separated from other questions of 
layout and construction relating to the modernisation of these 
highways. In any case a satisfactory policy in relation to 
lighting could not be formulated until the Departmental Com- 
mittee on Street Lighting had made its final report. 


Railway Electrification 

Mr. Kelly asked the Minister of Transport if he had any 
information as to the steps being taken to electrify the rail- 
ways running from Manchester to Rochdale and other Lan- 
cashire towns. 

Mr. Hore-Belisha said that apart from the electrification of 
the London and North-Eastern Railway Co.’s line from Man- 
chester to Sheffield, which was being undertaken in accord- 
ance with the Railways (Agreement) Act, 1935, he was in- 
formed that no other proposals for railway electrification in 
the Manchester district were at present under consideration 
by the L.N.E.R. or L.M.S. Railway Companies. 


Interference with Broadcasting 

Mr. Storey asked the Postmaster-General on April 8th 
whether he had yet come to a decision on the question of 
introducing a Bill to secure the powers recommended by the 
committee of the Institution of Electrical Engineers to compel 
owners of electrical plant which caused interference with 
broadcast reception to install suppression apparatus. 

Sir W. Womersley, Assistant Postmaster-General, said that 
the preparation of a Bill to give general effect to the recom- 
mendations of the Committee was under consideration, but 
he could hold out no hope of its introduction during the 
present session. 

Television Development 

Mr. Viant asked the Postmaster-General whether he had 

yet come to a decision as to the proportion of revenue de- 
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rived from wireless licences which should in future be passed 
on to the British Broadcasting Corporation, with a view to 
meeting the increased costs arising from the development of 
television. 

Sir W. Womersley said that he had not. Under the term; 
of the Government’s decision set out in the White Paper on 
the broadcasting Committee’s report, it would rest with the 
‘Treasury, if at any time it was satisfied that the income of the 
B.B.C. was insufficient to support its services, including tele. 
vision and Empire broadcasting, to approve an increase in the 
proportion of net licence revenue which was payable to the 
Corporation. 

On April 12th Major Tryon, replying to Mr. Hall-Caine, said 
he was informed by the B.B.C. that the capital expenditure 
incurred on the television service up to December 31st, 1°36— 
which was the latest date for which figures were availalle— 
was £116,546, and that the revenue expenditure up to the 
same date, including programme, engineering and staff costs, 
was £128,266. In accordance with the recommendation of the 
Television Committee, the reception of television was, for the 
present, regarded as covered by the ordinary wireless receiv. 
ing licence and no special television licence was re. 
quired. The Committee recommended that the question of 
introducing a special licence should be reviewed when sufi- 
cient experience had been obtained concerning the cost of the 
television service and of its user. This matter would be 
considered in due course by the Television Advisory (om- 
mittee. 


Empire Broadcasting 

Mr. Viant asked the Postmaster-General on April 12th 
whether, in view of the projected improvement in the Empire 
broadcasting service, the British Broadcasting Corporation was 
to receive any financial assistance from the Colonial Govern- 
ments to meet the increased costs which had been incurred 
by the Corporation. 

Major Tryon said that the Broadcasting Committee, 1935, 
under the chairmanship of Lord Ullswater, recommended that 
the Empire broadcasting service should be expressly author- 
ised in the new charter of the British Broadcasting Corpora- 
tion and that the additional funds required for its develop. 
ment should be provided by the Corporation from its increased 
share of licence receipts. In the White Paper on the Conm- 
mittee’s report the Government announced its acceptance of 
this recommendation. In the circumstances the question of 
financial assistance from the Colonial Governments was not 
being considered. 


Overhead Lines 
Mr. Drewe asked the Minister of Transport whether he 
would use his influence to prevent the erection of overhead 
electric lines except in places where they might be provided 
without detriment to property or amenities. 
Mr. Hore-Belisha said that his consent was only given 


after due regard had been paid to such considerations 
and the further considerations of technical factors ani 
cost. 








In the Courts 


Supply for the Wirral Electrification 

In the Chancery Division on April 9th Mr. Justice Simonds 
had before him the case of the Attorney-General v. the Liver- 
pool Corporation on a motion which the parties had agreed 
should be treated as the trial of the action. 

Sir Stafford Cripps, K.C., in support of the motion said 
that the action was by the Attorney-General, at the relation 
of the Birkenhead Corporation, against the Liverpool Corpora- 
tion and the L.M.S. Railway Co. The plaintiffs were asking 
for an order to restrain the Liverpool Corporation from sup- 
plying to the defendant railway company electricity for use 
in connection with its Wirral lines and a similar order was 
asked restraining the defendant railway company from taking 
that supply. ' 

The question to be decided was where the railway company 
was to get its supply of electricity from for running trains 
on the Wirral lines. Subject to the result of the present action 
the railway company had decided to take its supply from the 
Liverpool Corporation which had to supply it at a point within 
the Liverpool area. The view of the plaintiffs was that such 
a supply would be illegal. The fact that the Minister of 
Transport had consented to a joint application by the Liver- 
pool Corporation and the railway company had, Counsel con- 
tended, no meaning as the supply was ultra vires. The sole 
question for decision by his Lordship was whether or no that 
supply was ultra vires. 

The Wirral lines ran between the Rivers Dee and Mersey. 
The point to be decided raised an important question of 
law under the Railway and Electricity Acts. A public inquiry 
had been held by the Minister of Transport but it was not 
necessary to trouble his Lordship with that. Sir Stafford con- 
tended that upon the proper construction of the Statutes the 
railway company had no right to take its electricity supply 
from outside the Wirral area. 


Mr. Tyldesley Jones, K.C., for the defendants, contended 
that by reason of recent legislation the railway company had 
power to take its electricity supply from where it chose. The 
further hearing of the action was adjourned until yesterday 


(Thursday). 
Electric Lift Dispute 

Mr. T. Eastham, K.C., the Official Referee, on Apri! 8tb 
concluded the hearing of an action brought by Albert Morgan 
& Co., electrical engineers, 50, Wilkin Street, London, N.W. 
to recover from Messrs. L. Lumley & Co., electrical cor 
tractors, 121, Minories, London, E.C., damages for alleged 
breach of contract, the dispute between the parties arising 
out of the sale by the plaintiffs to the defendants in 1935 d 
two electric goods and service lifts. After the lifts wer| 
installed, owing to repeated breakdowns, the defendants re/useé | — 
to retain them, alleging that they did not conform to contract 
conditions. The plaintiffs’ case was that the difficulties whic 
had arisen were merely such as could be and were remediel 
by adjustment. 

After hearing the evidence the Official Referee held that ; 
the defendants were justified in their complaint, and, havinf 
regard to money which the plaintiffs had been paid on account 7 
and certain parts of the equipment which the defendants haé 
retained, he gave judgment for the plaintiffs for £43 2s. 6d 
and for the defendants, on their counterclaim, for £5 fo 
expenses incurred by them and loss of time in connectio 
with the matter. He made a special order as to the cost 
of the action. 


Southern Globe Electrical Co., Ltd. 


Mr. Justice Bennett, in the Companies’ Court on Apt 








12th, granted a compulsory order for the winding-up of the 
Southern Globe Electrical Co., T.td., on the petition of 1” 
judgment creditor for £76. There was no opposition to the” 
application. : 
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Business and Industrial Notes 


The Week’s News. Showrooms and Exhibitions. 


New Installations. Overseas Trade. 


Publicity Material. Trade Announcements. Prices of Materials. 
Liquidations and Bankruptcies. 


A Durham Cable Factory 

Durham Cables, Ltd., a new concern registered for the 
manufacture of electric cables, is to start production at the 
end of this month at Birtley, Co. Durham. A factory has 
been secured and modernised with machinery costing £10,000. 
At present there are no cable works within a radius of 120 
miles of Tyneside, but a factory is being built at Hebburn for 
the Pvrotenax Co., which may start the production of heat 
wee ng cables within a few weeks. The directors of Durham 
Cables, Ltd., are Mr. H. C. Harrison (managing director), Mr. 
N. Dawson, Mr. A. C. Hay and Mr. W. Angus Wood. It is 
understood that the works will employ about 100 people. 


Heat-treatment Plant Demonstration 

A demonstration of electrical pyrometer equipment by the 
Foster Instrument Co., Ltd., in conjunction with heat-treat- 
ment plant by Wild- Barfield Electric F urnaces, Ltd., is being 
held with the co-operation of the North-Eastern Electric Sup- 
ply Co., Ltd., in the Supply Co.’s power demonstration room 
in Carliol House, Newcastle-upon-Tyne, until April 23rd. Indi- 
cating instruments are available with a variety of scale ranges, 
of the projecting or flush-fitting patterns and in hard-wood 
portable cases. All are magnetically shielded for use in the 
proximity of cables carrying large currents, electric furnaces 
and large masses of metal. A variety of switchboards enables 
a number of temperature readings to be obtained at a central 
control point. from elements in scattered positions. Both rotary 
and sunk type switches are obtainable, all double pole, to 
avoid single-pole errors when a common return is used. Up 
to twenty-four readings can be arranged for, and there is a 
multi-point distance thermometer panel for low- -temperature 
measurements of air and water in large buildings heated elec- 
trically. Recording pyrometers are obtainable with a con- 
tinuous strip chart. driven by a.c., or a single-point circular 
chart with electric or spring clock drive for mounting close 
to a furnace. Optical pyrometers for from 700 to 2,000 deg. C. 
are self-contained in a carrying case, plus battery; the radia- 
tion type has the added convenience of providing continuous 
indications or records. The mountings are vibration and shock 
proof and resistances are calculated individually, sensitivities 
up to 45 ohms per mV being obtainable, together with a 
variety of automatic controllers. The range of electric fur- 
naces demonstrated includes types for harde ning, carburising, 
annealing, normalising and enamelling. The latest form of 
electrode salt bath enables very accurate temperature control 
to be exercised. There are also furnaces with forced air circu- 
lation- for non-ferrous ageing and annealing. Other types 
have a controlled atmosphere and there is a range of muffle 
furnaces for small works and laboratories. 


A Trolley-bus System for Canton 

In connection with the introduction of trolley-buses in the 
city of Canton, the G.E.C.’s branch company in China, the 
General Electric Co. of China, Ltd., has received a com- 
prehen sive contract which includes not only one of the largest 
single trolley-bus orders ever received from overseas, but also 
power rectifier plant, transformers, switch and control gear, 
twenty-two miles of overhead trolley line, feeder pillars, ‘tele- 
phone equipment, cables and other accessories. The whole 
of the electrical equipment will be manufactured in England 
by the G.E.C. and its sub-contractors. Seventy four-wheel, 
single-deck trolley-buses have been ordered, the chassis and 
mechanical parts to be made by Leyland Motors, Ltd., of Ley- 
land, Lanes, and the 80-h.p. series motors by the G.E.C. 


at its Witton Engineering Works. ‘The d.c. for the overhead 
wires will be supplied by mercury-arc rectifiers of the air- 
cooled pumpless steel-clad type developed by the G.E.C. Thir- 
teen of these units, with an output of 300 kW each, will be 
accommodated in ten sub-stations. 


New E.C.A. Members 

At a recent meeting of the Council of the Electrical Con- 
tractors’ Association a number of applications for membership 
were considered, and the following contractors were admitted 
to full membership :— 

Courtney Pope, Ltd., Tottenham, N.; Electric Specialist Co., 
E.5; Essex Electric Installations, Ltd., Chelmsford; W. & G. 
Firmin, W.11; Joseph Gripper, Chelmsford ; Frank Johnson, 
8.W.1; H. Lowe, Great Baddow, Essex; Pearce Signs, Ltd., 
8.E.14; Playle of Maldon, Maldon, Essex; E. R. Redcliffe, 
Chingford; A. Shearman, Chelmsford; Universal Lighting Co., 
Ltd., Clacton- on-Sea; B. Young, Chelmsford; A. Taylor & 
Son, Beccles; C. M. & J. V. Parish, Hove; Ringmer Motor 
Works, Ltd., Ringmer, Sussex; A. Davis & Son, Portsmouth; 
S. A. Evans & Co., Portsmouth; W. T. Hales, Pontypool; 
T. H. Rogers & Son, Llandillo; J. W. Squire, Leicester; H. G. 
Nicholson & Co., Sutton-in-Ashfield; J. Harrison & Co., Hali- 


fax; G. Salter, Ellesmere Port; John Makin, Denton, near Man- 
chester; A. Waddington, Rochdale; Norman Towers, Wake- 
field. 


‘The following contractors were admitted to associate mem- 

bership :— 
Court Bros., 

shire; Lynton Robinson, 


caster. 
Home Lighting at the Paris Exhibition 

The section of the forthcoming Paris Exhibition devoted to 
the lighting of the home is now almost ready, and it is possible 
to obtain some idea of its scope. The chief idea behind 
the display is to show the various equipment used in 
lighting in a way which will permit the public not only to see 
apparatus, but to understand better how light is produced 
and used. Based on this educational angle, the idea will be 
to show the various sources of light (flames, incandescence 
and luminescence) then the methods of application (direct 
and indirect lighting, and combinations) and finally to present 
complete lighting schemes. A section will also be given over 
to the various industries associated in the manufacture of 
lighting equipment. ‘The entrance hall of the building will 
be used for the first section of the educational display and in 
one part of the hall, below the general level, will be shown 
combinations of lighting and plants which will permit a very 
fine presentation of decorative lighting. Beyond the entrance 
a large semi-circular hall will ‘be used for displaying the 
various apparatus, in separate compartments, to avoid con- 
fusion by showing too much at a time. Below, in a similar 
room, there will be exhibits of accessories. 


Canterbury; R. Davies, Tumble, Caermarthen- 
Bradford; Foxcroft & Slinger, Lan- 


Ilford Electrical Contractors’ Dinner 

A plea for the revision of contract price schedules owing to 
the phenomenal increase in the cost of raw materials was 
made to Mr. G. F. Gregory, Ilford borough electrical engineer, at 
the Ilford Electrical Contractors’ Association dinner held at the 
Town Hall on April 8th. Mr. F. W. Ryland was the chair- 
man. Councillor A. E. Cooper, proposing the toast of the 
Ilford Association, emphasised the importance of full and com- 
plete co-operation with the municipal undertaking and de- 
clared that they had as their common enemy the gas company, 
which was not so set about with restrictions and Parlia- 





Two window displays of Coronation lighting devices, showing (left) one of the show windows of the G.E.C. at Magnet House, 
Kingsway, W.C., and (right) the Aldwych showroom window of the Metropolitan-Vickers Electrical Co., Ltd. 
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A 
mentary Acts as the electrical industry. He made a brief 405) has now been settled. According to the Electrical | ngi-| _ 
reference to the vexed question of municipal trading and neer and Merchandiser, the Sydney (N.S.W.) County Council 0. 
asserted that it was absolutely vital for the [ford electricity has decided to accept the recommendation of its general aa 
undertaking to sell electrical-equipment. Mr. A. Bott, of the manager, Mr. H. R. Forbes Mackay to install two 50,000-kW Dap 
Ajax Co., Ltd., responding, deprecated the action of the 3,000-r.p.m. units and has placed the contract with C. A. Par. ot 
Ilford undert: iking in selling a — pg og sons & Co., Ltd. Wes 
types of electrical apparatus “and ittings, such as lamps e - . , . 
aaenel that Ranges ser aad should pay contractors a An Industrial Lighting Installation a 
reasonable discount when they were able to introduce an A noteworthy installation a 8, T.H. industrial ligiiting on 
electric refrigerator into a house. The Council’s best way of equipment employing ‘‘ Mazda Mercra’’ lamps has recently pro\ 

been completed in the new machine shop of TI 
the Standard Motor Co. at Coventry. The re} > \o,, 
flectors are of the indoor dispersive type, with Cup 
a cut-off of 70 deg. from the vertical, and are to 0 
mounted 17 ft. above floor level. There are TI 
two rows of reflectors in each section, the dis. Lon 
tance between reflectors being 21 ft. acrog day 


and 22 ft. along the length of the bay. The 
reflectors, each of which houses a 400-W 1s imp, 
are controlled in pairs. Two B.T.H. chokes, : 1 
40 mfd. condenser, and a pair of cut-outs are} that 
strapped to the shop stanchions, right along 


the length of each bay. This method affords pees 
easy access to fuse boxes and convenient con-  foy 
trol for each section of the lighting. Through. 

out the entire installation adequate and even 

illumination is provided. A series of readings A 
were taken with a photo-electric photometer,| Jan 
accurately calibrated for  electric-discharge} tom 


lighting, after the lamps had been in operation} _ tari 
several hundred hours. ‘The results showed} affe 
that the maximum reading was 23.5 ft.-candles 
and the minimum 19.7 ft.-candles, the diversity 
factor being only 1.19 to 1. The wattage per 
sq. ft. necessary to give this exceptionally high 
illumination is worth noting. Taking into ac | 
count the small watt loss on “the B.T.H. chokes, , 
this works out at 0.19 W per sq. ft., a ver 
much lower figure than would be required 
with ordinary gas-filled lamps. 





Exhibition of American Mouldings 

















The new machine shop of the Standard Motor Co., Coventry, illuminated by An interesting exhibition is being held this 
‘* Mazda Mercra ” lamps housed in dispersive type industrial reflectors week at Dorland House, Regent Street, Lon- 
don, W.1, where Synplas, Ltd., has on dis \ 
combating the gas company would be to encourage the elec- play a collection of over a hundred plastic mouldings in bake} the 
trical contractors in the district. He reminded the borough lite and synthetic resins. Items on view include lamp shades,} — {an 
electrical engineer that the phenomenal rise in the price of clock cases, bobbins, transformer housings, switchplates, plugs E 
raw materials had caused a corresponding increase in the and sockets, and electric cigar lighters. Some of the paste} lan 
cost of cables and switchgear with the result that the con- colourings employed are especially effective and the present Str 
tractor’s margin of profit had been severely reduced. He trend towards ““streamlining’’ has opened up new possibili-} Sot 
hoped that the increasing costs of materials would be con- ties in connection with the use of plastic mouldings for such} of 
sidered in fixing the new price schedules. articles as electric iron handles and radio cabinets. T 
. bee 
South Shields Electrical Exhibition eee a = pone a ee 
Under the auspices of the Corporation Electricity Depart- E we: shed & Vie aay Ltd held ne ye f ew 7 
ment an all-electric exhibition is being held at South Shields — (Fvershed & Viguoles, Ltd), held its annual Ee Oe EE 
from April 12th until to-morrow (Saturday). The exhibition wed ce sel a. Me. A. "Vines, managing pose mn pe 
wee — — by the ee . Er igs: (Coun. of the company, presided, and gave a short review of the the 
C. = — ) in = ae, Mr. N. T. Sn i be . a activities of the association during the past year. nu 
rh ponte yy Pierpoiat, Se eee pect pe Henley’s Soc ial Club broke new ground in the city on \pri| ba 
members of the Council. Amongst the electrical companies ex- ye “y! a F seamed cca ya Bric a ed by ac —_— Ha 
hibiting are the following :—A. Reyrolle & Co. Falk, Stadel- pence AE ag soe: ep oe a, OF Ss. Suess Levees. A oe at 
~ ae, ee Seeeien Co Lad. telmeint party had been held previously in the company’s social club , 
~ nag pee Basan aoenad Macao Co.’'I td oT ae room at the Holborn Viaduct offices. At St. Bride’s the mem- _ 
daire, Ltd. The Corporation Electricity Department also has bers of the Club entered the various amusing competitions Fi 
a stand, and the E.A.W. South Shields Branch is distributing sq. 
literature and enrolling members. The exhibition includes a de; 
model bathroom, kitchen and lounge, and provision is made for vei 
daily cooking demonstrations. One of the objects of the exhibi- ins 
tion is to make known new tariffs recently adopted by the 
Department. - 
A Coronation Bonus be 
The fortieth anniversary of Brown Brothers, Lid., occurs — 
during Coronation year, and in order to mark this occasion an 
the directors have decided that one week’s wages shall be ap 
paid to all employés of the company and its subsidiaries as a pli 
Coronation bonus. All Territorial members of the staff will wi 
be allowed a fortnight’s holiday in addition to the camp for 
fortnight. up 
Change of Name Bi 
The Parsons Oil Engine Co., Ltd., has changed its name | 
to the Parsons Engineering Co., Ltd. } Ty 
A Sign Company’s Publicity : . 
The Franco-British Electrical Co., ei has eK us a —_ of Tt 
‘*Franco-Signs Pictoriz il,’ an excellent publicity medium : ; 
which is produced in the form of an illustrated newspaper. The G.E.C. rs ae beta | a Son 
The pictorial section includes a number of illustrations of . , a 
electric signs installed by the company, while the literary with zest. Mrs. J. 8. A. Bunting presented prizes to success 7 C0 
matter gives particulars of the company’s products, its works ful competitors. Dr. Dunsheath’s film show comprised | Tl 
and its service. pictures taken on holidays during several years and included 4 A‘ 
. ‘shots’’ of ski-ing in Switzerland and the French Savoy; 319 th 
Sydney Plant Dispute Settled trip through the “waterways of Sweden; and a holiday in 4 | 
The question of whether 3,000 or 1,500 r.p.m. turbo-alter- Czecho-Slovakia. At the conclusion Mr. Bunting proposed 4 j 
nators should be installed as an extension to the plant at the vote of thanks to Dr. Dunsheath. , H 
Bunnerong power station (see Etec. Rev., March 12th, page On April 8th Henley’s (H.O.) Bowling Club held its first 4 
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= supper at the Ship Restaurant, Ivy Lane, E.C. Mr. 
c. A. Locke, captain and chairman of the Club, presided, 
‘and was supported by Sir Montague Hughman; Mr. E. G. 
Dapp, chairman of the City of London Bowling Club, on 
whose rinks the Henley Club plays; Mr. J. H. Roberts; Dr. 
* Westerman, vice-captain of the City of London Club; Mr. 
'4, H. M. Jacob; and Mr. F. Parsons, secretary of the Hen- 
ley Club. Illness prevented Mr. W. F. Bishop from attend- 
ing. the speeches were interspersed with light entertainment 
provided by members of the Henletel Social Club. 

The Cable Works football eleven of William Geipel, Ltd., 
‘were successful in winning the Wembley Hospital Charity 
Cup, when they defeated Glacier Football Club by three goals 
to one on March 29th. 

The G.E.C. annual sports and gala will be held at the G.E.C. 
London Sports Ground, Preston Road, Wembley, on Satur- 
day, June 12th. 


E.D.A. Salesmanship Course 
The British Electrical Development Association informs us 
that the first 500 students enrolled for the E.D.A. Salesmanship 
Course started their training on April Sth. The course is 
continuous and it is anticipated that there will be a steady 
flow of fresh enrolments from time to time. 


Mexican Customs Tariff Increases 
A decree published in the Mexican “ Diario Oficial’’ of 
January 18th and effective on January 28th, modifies the Cus- 
toms duties on a number of items of the Mexican Customs 
tariff. According to the Board of Trade Journal, the changes 
affecting United Kingdom goods include the following :— 


Former rate 
of duty. New rate. 
Pesos per Pesos per 
kg. gross. kg. gross. 
Electric generators and motors, each weighing 
more than 100 kg. ... tells ain sab i 0.05 0.07 
Electric transformers, each weighing more than 
100 kg. “ owe ove eve ee ose 0.06 0.08 
Electric switches, each weighing more than 5 kg.... 0.08 0.15 
Switchboards and sheets of incombustible material 
with electric apparatus, each switchboard weigh- 
ing more than 75 kg. _ am one ons 0.10 0.15 
Apparatus and accessories, not specified, for the 
installation of electrical conductors, each weigh- 
- ; oe ; 0.08 0.15 


ing more than 5 kg. owe ‘ a 
Trade Announcements 

Wheeler & Essex inform us that owing to street renaming 
their address is now 154, New Cavendish Street, Great Port- 
land Street, W.1. 

Bruce Peebles & Co., Ltd., Edinburgh, have appointed Bel- 
lamy & Lambie, 216, New Commercial Exchange, Harrison 
Street, Johannesburg, as their sole agents in the Union of 
South Africa, including Rhodesia, and the Portuguese Colony 
of Mozambique. 

The telephone number of Siemens Bros. & Co., Ltd., has 
been changed to Woolwich 2020. 

Orders Recently Booked 

The Austin Motor Co., Ltd., has placed orders with the 
British Thomson-Houston Co., Ltd., for approximately 2,000 
“Mazda Mercra ’’ 250-W and 400-W lamps in connection with 
the large extension to its works at Northfield. The same 
number of lighting units, consisting of reflectors, chokes and 
condensers, is also being supplied. 

Simon-Carves, Ltd., have received a contract from the 
Hackney Borough Council for extensions to the boiler plant 
at the Millfields Road power station. Two new multiple drum- 
type boilers are to be installed, each boiler having a normal 
output of 125,000 Ib. of steam per hour and a maximum of 
150,000 Ib. per hour. The steam pressure will be 400 Ib. per 
sq. in. at the superheater outlet and the temperature 820 
deg. I. The company supplied three similar boilers about five 


| years ago. The new equipment will be installed in the build- 
' ing which was erected to house the original boiler plant. 


The installation of the new hot and cold strip and tinplate 
mill to be installed by Richard Thomas & Co., Ltd., Ebbw 
Vale, is being rapidly proceeded with. The order for the neces- 
sary equipment has been divided between certain British firms, 
one of which is the General Electric Co., Ltd. At its Fraser 
and Chalmers engineering works the G.E.C. will | produce 
approximately 3,000 tons of mechanical plant to drawings sup- 
plied by the United Engineering Co. of America. This plant 
will comprise the cold rolling section of the works. An order 
for a number of heavy-duty bearings for the work and back- 
up rolls has been placed with the British Timken Co., Ltd., 
Birmingham, by Fraser and Chalmers. Some of these bear- 
ings, of the tapered roller type, weigh 14 tons each with a 
conservative carrying capacity of 1,300,000 Ib. at mill speed. 
lhe motors for the cold strip mill are three d.c. machines each 
of 1,500 h.p. output, and a 400-h.p. d.c. motor, all of which 
are supplied from a 3,500-kW synchronous Ward Leonard set. 
The electrical equipment is being manufactured at Witton. 


Association of Ex-Siemens Men 
The Association of Ex-Siemens Men is holding a smoking 
concert to-morrow (Saturday) at Gatti’s Restaurant, W.C.2. 
Those qualified for membership can obtain particulats of the 
Association from Mr. P. C. Pope, 53, Victoria Street, S.W.1, 
the treasurer, or from Mr. R. R. Griffin, c/o the Secretary, 
Union Cable Co., Ltd., Dagenham Dock, Essex. 


British Trade Opportunities in Australia 
Lord Riverdale, chairman of the British Council of the 
Australian Association of British Manufacturers, announces 
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that Mr. S. F. Ferguson, director of the Association at its head 
office in Melbourne, will arrive in London early in May and 
will be available at the London office of the Association, Aus- 
tralia House, Strand, W.C.2, until the autumn. Mr. Fer- 
guson’s work in Australia on behalf of British trade is well 
known to manufacturers in this country, who will realise the 
advantages to be derived from this opportunity of making per- 
sonal contact with him. 


A List of Translators and Interpreters 
We have received from the Institute of Linguists, 10-12, Lud- 
gate Hill, E.C.4, an approved list of translators and inter- 
preters, the usefulness of which is increased by an index 
of trades. A scale of minimum charges for translations is 
included. 


Low-wattage Electric Discharge Lamps 
To the list of names given in page 546 of our issue of April 
9th as manufacturers of mercury-vapour electric-discharge 
lamps of 80 and 125 W must be added that of the Edison Swan 
Electric Co., Ltd., 155, Charing Cross Road, W.C.2. This 
company, which was a pioneer in electric lamp manufacture, 
is able to supply the most recent developments in this field. 


A Coronation 

Display Unit 

The accom- 
panying illustra- 
tion shows an 
attractive illum- 
inated centre- 
iece which is 
eing issued to 
electrical dealers 
by the Edison 
Swan ee x 
Co., Ltd., for > I 
Coronation win- s CUD 
dow displays. 1x 
The yeoman of es 
the guard, the 
crown, orb and 
sceptre, and the 
general treat- 
ment of the dis- 
play are all in- 
dicative of the 
dignity and cere- 
monial splendour 
of this event. 





** Ediswan ”’ Coronation display unit 


For Sale 
Grimsby Corporation Electricity Department has for dis- 
posal a turbo-alternator. 
Hull Electricity Department invites offers for the purchase 
of two boilers. 
(See our classified advertisements.) 


F.B.I. Dinner to Mr. Baldwin 

Lord Hirst, president of the Federation of British Indus- 
tries, presided at the dinner given in honour of Mr. Baldwin, 
the Prime Minister, on Tuesday last. Mr. Baldwin, in the 
course of his speech, referred to the changing conditions of 
industry and said that one of the most important problems 
facing them was not so much a question of wages, but of 
ensuring to those people who were in a position where they 
might suffer from the nervous strain incidental to certain in- 
dustries to-day, that their health might be preserved. The 
improved conditions in this country were due to a number of 
causes, but the most important was the introduction of a 
tariff five years ago. With regard to export trade, owing 
to the spread of economic nationalism and the adoption of 
the various devices that had hampered our foreign trade, 
our whole economic structure rested upon a much narrower 
basis than it did. Therefore, when a turn came it might 
come more rapidly and the decline be more marked. He 
emphasised therefore the necessity of keeping up all the con- 
nections in foreign markets, however tempting the home 
market might be. 

Prices of Materials 

Messrs. Henry Gardner & Co., Ltd., report, April 14th: 
Copper bars (best selected), sheet and rod, £100, £4 dec. Eng- 
lish pig lead, £27 10s., £3 10s. dec. Spelter, £26 6s. 3d., 
£3 16s. 3d. dec. English block tin, £272 10s., £10 10s. dec. 

Messrs. Edward Till & Co. report, April Mth: No change 
in the price of India rubber, Para fine. 


New Catalogues and Lists 

General Electric Co., Ltd., Magnet House, Kingsway, London, 
W.C.2.—Details of ‘* Philplug” wall plugs, anchor bolts, &c. 

J. Moores & Co., Ravald Street Works, Salford, 3.—A 60-page 
catalogue of electrical accessories, fittings and domestic appli- 
ances. 

A. Reyrolle & Co., Ltd., Hebburn-on-Tyne.—Pamphlets de- 
scribing the ‘“‘ Solkor” feeder protective system, type LC 
induction motor, universal cartridge fuses, the ‘* Reymez”’ 
pedestal wash basin and cable dividing and sealing boxes. 

A. J. Balcombe, Ltd., 52/58, Tabernacle Street, London, E.C.2. 
—Leaflets describing and illustrating electric washers and 
ironers, ‘‘ Frostoff’’ clocks, and ‘‘ Crosley” refrigerators. 

Concealed Heating Co., Ltd., First Avenue House, High Hol- 
born, London, W.C.1.—Details of the ‘‘ Health-Ray”’ heat- 
wiring system. 
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Wardle Engineering Co., Ltd., Old Trafford, Manchester, 16.— 
A 78-page illustrated art street lighting catalogue, and a folder 
relating to sodium electric-discharge Tk ting installations. 

Constructors, Ltd., Nickel Works, urn Road, Erdington, 
Birmingham.—A catalogue of steel haieein. 

Richard Crittall & Co., Ltd., Bush House, London, W.C.2.— 
An interesting and well-produced book entitled ‘‘ Warming for 
Health and Comfort,’’ which deals with low-temperature heat- 
ing installations. 

Westinghouse Brake & Signal Co., Ltd., 82, York Road, Lon- 
don, N.1.—Booklets dealing with metal rectifiers for measuring 
instruments, projector arcs, plating, and electric vehicles and 
trucks. Another booklet relates to a.c. to d.c. conversion. 

Marconiphone Co., Ltd., Tottenham Court Road, London, 
W.1.—An illustrated leaflet dealing with a television receiver. 

Sturtevant Engineering Co., Ltd., 147, Queen Victoria Street, 
London, E.C.4.—A catalogue of crushing, grinding, screening 
and separating machinery. 

Holden & Brooke, Ltd., Sirius Works, West Gorton, Man- 
chester, 12.—Catalogues of centrifugal pumps and automatic 
water boosters. 

Cooper & Smith, 94, Charlotte Street, London, W.1.—A cata- 
logue of lighting fittings. 


Bankruptcy Proceedings 

J. R. Brightwell, electrical contractor, 107, Queen’s Road. 
Bayswater, W.—The statutory first meeting of creditors 
under this failure was held on April 8th at London Bankruptcy 
Buildings. The receiving order was made on March 23rd upon 
the petition of the Progress Electrical Co. The debtor states 
that he began business in 1897 at King Street. E.C., and two 
years later took premises at Queen’s Road, W., subsequently 
using King Street as an office only. He traded successfully 
until 1927, when he formed R. Brightwell, Ltd., to take over 
the business. As vendor he received £3,500 in shares and was 
appointed managing director at a fee of £500 a year. The 
company’s busiress was hit by the trade slump in 1931 and 
thereafter declined, with the result that two years ago the 
company went into voluntary liquidation. In February, 1935, 
he purchased from Mr. W. A. J. Osborne (the voluntary liqui- 
dator) for £250 the stock, fittings and goodwill of the com- 
pany’s business and as a further condition of purchase he dis- 
charged the bank overdraft of £315. He continued the busi- 
ness until the receiving order was made against him last 
month and he attributes his failure to lack of capital, trade 
depression and heavy overhead expenses. A resolution was 
passed for Mr. Percy Philips to wind up the estate as trustee, 
with a committee of inspection. 

J. J. Jennison, Y.M.C.A., Dale End, Birmingham, formerly 
of Pelham Street, Nottingham, electrical contractor.—The 
public examination herein was held on April 8th at the County 
Court Offices, Old Town Hall, Torquay, when it was stated that 
there was an expected surplus amounting to £51. Judgment 
amounting to £317 was obtained against debtor and the receiv- 
ing order had been made in January, 1937, on a creditor’s 
petition. The examination was concluded. 

. R. Tuck, 15, Redearth Road, Darwen, lately 13, Kay Street, 
Darwen, 11, Kay Street, Darwen, and 19, Darwen Street Bridge, 
Blackburn, wireless dealer.—This debtor attended at the County 
Court House, Victoria Street, Blackburn, on April 7th for his 
public examination. He attributed his failure to insufficient 
turnover and the fall in the value of his property. The liabili- 
ties were estimated at £198 against assets of £3. The examina- 
tion was closed. 

W. F. Welford, electrical engineer, Roseberry, Alexandra 
Road, Shanklin.—Application for discharge to be heard on 
May 5th at the Town Hall, Ryde, I. of W. 

J. E. Denley (J.E.D. Installations), electrical contractor, 67, 
Stracey Road, Forest Gate, E.7.—Discharged as from April 3rd. 
1937. Trustee. Mr. L. A. West. Bankruptcy Buildings, Carey 
Street, W.C.. released March 24th. 

J. C. de Wardt (De Wardt Radio), radio and electrical engi- 
neer, 10, Windmill Street, Gravesend.—Last day for receiving 
proofs for dividend April 23rd. Trustee, Mr. A. H. Partridge, 
3, Warwick Court, Gray’s Inn, W.C.1. 

C. W. Coombes, electrical engineer, ‘‘ Verdley,’’ Portsmouth 
Road, Milford.—First and final dividend of 8s. 6d. in the &, pay- 
able April 16th at 29, Russell Square, W.C. 


Company Liquidations 

Lectro Linx, Ltd.—Winding up voluntarily. Liquidator, Mr. 
C. 8. Goddard, 46-47, London Wall, E. The liquidator is 
authorised to implement the agreement between British 
Mechanical Productions, Ltd., the company, C. R. Cook and 
Clix, Ltd., and to accept shares of the last-named company in 
part satisfaction of the consideration for sale of the assets of 
Lectro Linx, Ltd. 

Marine Electrical Equipment Co., Ltd.—Winding up volun- 
tarily. Liquidator, Mr. N. J. Brebner, 7, New Square, Lincoln’s 
Inn, W.C. The liquidator is authorised to enter into an agree- 
ment forthwith transferring the business and assets of the com- 
pany to M.E.E., Ltd., as from April Ist. 

Bodmin Electric Light & Supply Co., Ltd.—Meeting May 10th 
at Thames House, Millbank, S.W., to receive an account of 
the winding-up by the liquidator. ‘Mr. R. W. Fryer. 

Whitaker Electric Co., Ltd.—Meeting May 10th at Bush Lane 
House, Bush Lane, E.C.4, to pear an account of the winding- 
up by the liquidator, Mr. H. Rul 

Amalgamaied Electrical & Lighting Equipment Co., Ltd.-- 
Winding up voluntarily. Liquidator, Mr. L. Goldwin, 115, 
Park Street, W. 

Standard Radio Relay Services, Ltd.—Winding up voluntarily. 
Liquidator, Mr. W. C. T. Cran, Bush House, Aldwych, W.C. 

Weston Wireless, Ltd.—Winding up voluntarily. Liquidator, 
Mr. D. Mahony, 3, Salters Hall Court, Cannon Street, E.C.4 


Dissolution of Partnership 
R. J. Shils, electrical engineers and contractors, 11, Upton 
Lane, Forest Gate, E.—Messrs. R. J. Shiels. G. J. Hosking, 
E. T. Hosking. and D. E. G. Hosking have dissolved partner- 
ship. Mr. Shiels will attend to debts. 


THE ELECTRICAL REVIEW 













APRIL 16. 1937 





Electricity Supply 
Lighting, Domestic, Power 


Ashford (Kent).—Loans.—Sanction has been received }j 
the Urban District Council to loans totalling £21,500 fo 
consumers’ electrical apparatus, mains and services, meters 
sub-stations and equipment, and consumers’ wiring instal. 
lations. 

Billingham-on-Tees.—ELECTRIC-LIGHTING SCHEME COMPETED 
—The change from gas to electric street lighting has bee 
completed at a cost of £17,500. The work has occupied six 
months and has included the erection of 240 lamps of the 
electric-discharge type and 496 of the metal-filament. type, 
covering 27 miles of roadway. 


Birkenhead.—MaIns AND SeRvices.—The Electricity Com. 
mittee is seeking sanction to borrow £25,000 for mains and 
services in the Wirral area. 

Cardiganshire.—OsJECTION TO OVERHEAD Lines.—The County 
Council has decided to adhere to a previous resolution not 
to grant permission to the Borth and Ynyslas Electric Suppl 
Co. to erect overhead lines along the road from Borth to 
Ynyslas. This decision follows an interview with Mr. Field, 
a director of the company, who said that it was desired 
to connect houses on the road between the villages and that 
the company could not consider placing the cables underground 
because of the prohibitive cost. 

Chichester.—Repucep RUNNING CHARGE.—The City Council 
last week adopted a recommendation by the Electricity Con- 
mittee that the running charge under the two-part tariff should 
be reduced from 3d. to 3d. per kWh, the fixed charges remain- 
ing as before. The 5 per cent. discount allowed for prompt 
payment is, however, to be discontinued. 

Crewe.—BETTER STREET LIGHTING.—On the recommendation 
of the Electricity Committee the Town Council has decided 
to spend another £600 on improving the street lighting. Th 
main proposals are to install sodium lighting in Gresty Road 
and South Street, suspended street lamps in various mail 
streets, and six new lamps between the old borough boundary 
and the new boundary in West Street. 

East Ashford.—ExtTENsIon.—The question of costs in respect 
of the Brook district extension has been examined by the 
engineer of the Ashford electricity undertaking and he is 
agreeable to the district being inc luded in his delegated area, 
in which case the Kent Electric Power Co. will provide lines 
and the Urban District Council will be responsible for their 
upkeep. A canvass is proposed to ascertain what guarantees 
can be expected. 

East Ham.—Soup-sraTions.—The Electricity Committee is to 
provide sub-stations at the sewage works, Vicarage Lane and 
Sandford Road, at a cost of £9,297. 


(Elec. Rev. photo. 
Connecting up floodlight projectors in the courtyard of 
Buckingham Palace in preparation for the Coronation 


Jarrow-on-Tyne.—PRoposED Works.—The North-Eastern 
Electric Supply Co., Ltd., proposes to erect a sub-station nea! 
the Primrose Hospital and to lay a 6,000-V cable to the | 
Vicarage sub-station. 


Liverpool.—CHEAPER ELECTRICITY FOR, Power.—It has beed 
decided to amend the present ‘‘ unit” charge of 0.26d. for 
large consumers as follows: First 100,000 kWh per month 
at 0.26d. per kWh; next 200,000 kWh per month, 0.24d. per 
kWh; all over 300,000 kWh per month at 0.22d. per kWh. 
The additional charge for low-voltage supplies will be 10 per 
cent. instead of 15 per cent. 


London.—LamBetH.—The first section of a new street-light 
ing installation, consisting of mercury-vapour discharge lamps 
in all classes of street and alley in South Lambeth, wa‘ 
switched on by the Mayor of Lambeth (Ald. F. W. Mills) last 
week. The whole scheme covers a total of 35} miles, of which 
ten are illuminated at Class E standard and the remainder at 
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Class £. In all, 1,032 steel posts, 30 ft. high and staggered 
as far 1s possible at from 160 to 200 ft. apart, are to be erected. 
Of these, 65 will support 400-W ‘‘ Osira’’ lamps and 948 similar 
lamps of the 250-W type—the other 19 having 100-W filament 
lamps for the time being. In all cases the mounting height 
ig 2) {t. above the roadway by means of 6 ft. 6 in. projection 
arms. The lamps are housed in G.E.C. ‘‘ Difractor ”’ lanterns, 
which also contain three 60-W filament lamps for emergency 
lighting, these coming into use by means of a relay in the 


post hould the discharge lamp fail. At the entry into side 


streets a lamp is set as near the road junction as practicable. 
The scheme was designed and installed by the South London 




























Recent installations of electric-discharge lamps 

for main- and side-street lighting in London.— 

Top: Euston Road, illuminated by ‘“Sieray H”’ 

high-pressure mercury lamps (the installation was 

described in our issue of April 9th, page 552). 

Right: Furneaux Avenue, West Norwood, lighted 
by 250-W ‘“ Osira”’ lamps 


Electric Supply Corporation, Ltd., under the super- 
vision of Mr. W. J. Allbright and his staff. So far, 
“0 columns have been erected at the rate of 30 to 
10 a day. ‘The scheme is due to be completed by 
June 30th, but most of it will be available by the 
time of the Coronation. The lighting contract is 
for a term of 15 years. 

SovrHWARK.—tThe Electricity Committee has re- 
ceived a request from the Housing Committee to 
undertake the wiring of the Comus Place estate and 
to provide a supply of electricity. Sanction is to be 
sought for the requisite Fringe Order. 

For the various L.C.C. flats in the area of supply 
of the Southwark Electricity Department a rate of 
Is. per week, plus 4d. per kWh, is to be charged. 
The standing charge will be collected by the County 
Council with the rents, for which service 5 per cent. 
commission will be paid. Where the tenants desire 
electric cookers it is proposed to increase the running charge to 
ld., which will then include the cost of hire and installation 
of the cooker. 


Maidstone.—LOWER Minimum CHarGe.—The Town Council 
has reduced the minimum charges of 5s. a quarter during the 
Winter and 2s. 6d. in the summer to 2s. 6d. per quarter all 
the vear round. 

Marlow.—E.ectric Srreer LicgutTinc.—The Minister of 
Health has approved the Urban District Council’s scheme 
for the conversion of the public lighting to electricity and 
has sanctioned the borrowing by the Council of £1,760 to 
meet the cost. 

Newcastle-under-Lyme.—MEteRS.—The Electricity Commis- 
sioners have sanctioned the borrowing of £3,000 by the Elec- 
tricity Committee for expenditure on meters. , 

[vectaR Heaters.—It has been decided that electricity for 
tubular heaters shall be afforded at the same rate as for 
greenhouse heating, provided the load is not less than 4 kW. 





New ton-in-Makerfield.—CHEAPER ELecTRIciTy.—Mr. W. 
Pha x, the electrical engineer and manager, informs us that 
the | rban District Council has approved reductions in charges, 
the new rates being as follows: Lighting flat rate, 5d. per 
kWh: heating flat rate, 14d. per kWh for the first 250 kWh 
per (narter and 1d. per kWh for the remainder; and power 
flat te, 24d. per kWh for the first 500 kWh per quarter, 
lid r the next 500 kWh, 13d. for the next 4,000 kWh, and 
ld. foc the remainder. 

STicer Ligattnc.—The conversion of 23 miles of main-road 
light g from gas to sodium electric-discharge lighting (Class E 
of the B.S.S. for street lighting) has been approved. About 
one inile of electric lighting on a new housing estate (part 
ee — = the remainder with filament lamps) has also 
een, ogreed to. 
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North Wales.—Hich Cuarces Compiaint.—lhe North 
Wales and South Cheshire Joint Electricity Authority last 
week considered a letter from the Wrexham Borough Council 
inquiring whether the Authority would be prepared to consent 
to a direct supply of electricity being given to the Council 
by the Central Electricity Board. For the Council it was 
stated that a similar application from Crewe had been granted. 
It was deplorable to think that the high charges for electricity 
were keeping industries out of North Wales. It had been 
argued that if Wrexham obtained a direct supply its portion 
of the transmission costs would have to be borne by the other 
authorities in the area, but the Council was not actuated by 
any selfish motive and the matter would be fully 
gone into. Other speakers pointed out that it 
was to the advantage of North Wales that the 
Crewe application should be granted, but in the 
case of Wrexham other undertakings in the area 
would have to bear an additional burden of 
£9,180 per annum. The application was refused. 

Plymouth.—CHANGE - OVER.—The Electricity 
Committee is to proceed with the change-over in 
the Beacon Park and Swilly areas, at an estimated 
cost of £4,500. 

CooKING AND BAKING Tarirr.—Electricity is to 
be supplied at 3d. per kWh for commercial cook- 
ing and baking to consumers using electricity for 
lighting, subject to the engineer being satisfied 
as to the incidence of the maximum demand. 

MAINS AND SERVICES.—Sanction has been ob- 
tained to borrow £75,000 for mains and services. 

Portslade.—Srreet LiGHTinc.—The existing gas 
street lighting is to be superseded by electric 
illumination. 

Reigate.—Loans.—The Town Council is to 
apply for sanction to borrow £10,000 for additional 
mains for twenty-three roads in the borough, 
£3,850 for new transformer sub-stations conse- 





quent on increased load development, £3,000 for meters, and 
£8,000 for apparatus to be let out on hire. 
_Rotherham.—TarirF FoR PusLic CLOCK LicutTinG.—For the 
lighting of public clocks a tariff of 1d. per kWh has been 
approved by the Electricity Committee. 

Southport.—Lower Cuarces.—Electricity for cooking in 
cafés, hotels, &c. (minimum load of 10 kW, is to be supplied 


at the following reduced rates: $d. (at present $d.) per kWh 
during the winter quarters and 2d. (against $d.) per kWh 
during the summer. The hire charge for electric water- 
heaters is being reduced by Is. per quarter. 

South Shields —New EquirmMent.—Application is to be made 
by the Town Council for sanction to a loan of £10,000 for 
meters and £2,211 for additional apparatus required for new 
sub-stations to be built in Fowler Street and Barrington Street, 
South Shields. 

Stoke-on-Trent.—SuprpLy To AERopROME.—The Electricity 
Committee has decided to give a supply for warning lights 
at the city aerodrome at lid. per kWh, the supply to be 
automatically controlled by a time switch. 

CHANGE-OVER.—It has been decided to proceed with the 
change-over of the supply from d.c. to a.c. in James Street, 
London Road, and adjoining streets. 

Sun-sTaTIons.—A site has been chosen for the Rectory Street 
(Shelton) sub-station and a tender has been accepted for the 
erection of the Nelson Road (Hanley) sub-station. Arrange- 
ments are to be made for a supply to be provided in Long- 
bridge Haves bv means of extra-high-voltage and low-voltage 
overhead lines from the Longport sub-station. 

Sunderland.—Cooiinc _Tower.—Sanction has been received 
bv the Electricity Committee to borrow £13,200 for the erection 
of an additional cooling tower at the Hylton Road generating 
station. 
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Wakefield.—Berrer Licutinc.—Improvements are to be 
made by the Highways Committee in the lighting of Wood 
Street at an estimated cost of £284. 

SuppLy TO Councis Houses.—The Housing Committee has 
asked the town clerk to consider and report on the question 
of a supply of electricity being provided to the 98 houses in 
course of erection on the Eastmoor estate. 

Walsall.—OvERHEAD Lines.—An overhead supply is to be 
given to Mill Green at a cost of £1,090, and to the Pheasey 
Farm estate, Aldridge, at a cost of £27,100. 

Wolverhampton.—SuprpLy IMPROVEMENTS.—The Electricity 
Committee is to extend plant to meet increased demands in 
the Monmouth Green area at a cost of £8,246, improve the 
supply at Aldersley at a cost of £1,493, and provide a sub- 
station at Drayton Street at a cost of £3,335. 

Workington.—ELectRic CoOKER SCHEME.—A suggestion that 
prospective consumers might be allowed to use an electric 
cooker on a three-days’ trial, free of charge, the installation 
charge to be borne by the Electricity Department, has been 
adopted by the Electricity Committee. The scheme will 
operate for a period of six months. 


Traction 


Australiaa—New SoutH WALES ELECTRIFICATION SCHEME.— 
According to the Swedish International Press Bureau, consult- 
ing engineers of the Swedish firm of Vattenbyggnadsbyran 
(V.B.B.) and of Rendel, Palmer & Tritton, London, have just 
completed the checking of plans for an important extension 
of hydraulic power in Victoria, comprising four high-pressure 
installations, and are to transfer their activities to Sydney, 
where their expert knowledge will be used for the planning 
of similar constructions and for the projected electrification 
of the four railway systems having their terminals at Sydney. 
In addition, an electricity grid is projected for New South 
Wales. 

Austria.—RalLbway ELEcrrirication Loan.—The negotiations 
for the granting of a credit of 55 million schillings to the 
Austrian Federal Railways for works of electrification are 
reported to have been concluded. The credit is being under- 
taken by a syndicate. 


Cardiff.—ELEcTRIC VEHICLES RECOMMENDED.—As it will 
shortly be necessary to replace certain motor vehicles belong- 
ing to the Electricity Department the borough electrical 
engineer has been authorised to obtain quotations for the 
supply of electric vehicles. 


Colombia.—ELEcTRIFICATION PROJEcT.—The American General 
Electric Co. has made a close study of a project to construct 
an electric railway to connect the existing Girardot and 
Pacific railways in the republic of Colombia, and has sub- 
mitted its report to the Administration of the Colombian 
National Railways. Although the line would be only 60 miles 
long, it would have very steep gradients. It is proposed to 
adopt the 3,000-V d.c. system, and the estimated cost of con- 
struction is $1,250,000, exclusive of h.v. transmission line. 


Denmark. — TROLLEY-bUSES.— The Municipality of Copen- 
hagen has granted permission to the N.E.S.A. Co. to operate 
three trolley-bus services in addition to the company’s two 
tramcar services. 

Liverpool.—I'RamMs To ConrinvuE.—The City Council, at its 
recent meeting, approved the Passenger Transport Committee’s 
proposals for shortening the penny stages and increasing the 
price of the day tickets to 7d. An amendment was defeated 
by sixty-six votes to forty-one that the revisions should be post- 
poned for three months and that in the meantime the transport 
manager should report on the substitution of buses for the 
trams. It was stated that bus fares would have to be 50 per 
cent. higher than the tram fares, entailing an increase of 
£600,000 a year, whereas the present revisions would mean 
an increase of only about £50,000 per annum. 

London.—Errect oF Risinc Prices.—Last week the London 
Passenger Transport Board issued a statement announcing that 
increased, and in some cases still increasing, costs have made 
it impossible for the Board and the main-line railway com- 
panies to embark upon any new works, and that the Board 
might be faced with the necessity of curtailing its £40,000,000 
programme. Consideration of the proposed extension of the 
Bakerloo Tube to Camberwell has had to be postponed. 


Newcastle.—RAILWAY ELECTRIFICATION.—The electrification 
of the railway line between Newcastle-on-Tyne and South 
Shields, a distance of nine miles, will not be completed until 
August or September. The scheme was mooted by the 
L.N.E.R. in August, 1935, and a start was made last year. 
The long lengths of conductor rail have been laid and work 
is proceeding on the laying of the short lengths required to 
complete the circuit at junctions. The cost is estimated at 
£500,000 

Southern Railway.—FatTaL Accipent INQuirY.—During the 
Ministry of Transport inquiry into the Battersea collision 
which was opened last week Lieut.-Col. Hall, signal and tele- 
graph engineer, gave a detailed description of the signalling 
system at Battersea Park (semaphore signals controlled by the 
Sykes’ lock-and-block system). He said that this had operated 
entirely satisfactorily and had been unusually free from minor 
failures. Examination and electrical tests which had been 
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made immediately after the accident showed that there had 
been no failure there of the signalling system as such. The 
guard of the colliding train said that visibility was not too 
good, but he was able to see the signals. 


South Shields.—TROLLEY-buses.—The Ministry of Transport 
has sanctioned loans of £12,000 and £38,000 for the conversion 
of the Stanhope Road and Laygate to Stanhope Road (via ['yn¢ 
Dock) tram routes to trolley-bus operation. The next step 
will be the conversion of the King Street and Ocean Road 
routes. By August, 1938, the whole of the tramway will haye 
been changed to trolley-buses with the exception of the Moon 
Street-Ridgeway route, which is not yet included in the scheme. 
As far as possible the Town Council is paying off any debts 
on the trams out of surplus before starting trolley-buses. 


Tyneside.—HIGH-sPEED TuBE PLtan.—The Borough Councik 
of South Shields and Tynemouth recently received a com. 
munication from Arthur Whitley, Ltd., contractors, London 
asking if they would give favourable consideration to the 
building of a Kearney tube under the Tyne between the North 
and South Shields railway stations. Both Councils have, how- 
ever, declined to express any opinion on the project until 
they have considered the terms of the Parliamentary Bill 
which will have to be promoted to enable the scheme to be 
carried out. 


United States.—DIkrsEL-ELEcTRIC Locomorives.—The Balti- 
more and Ohio Railroad has ordered two 3,600-b.h.p. stream- 
lined Diesel-electric locomotives weighing 240 tons, which are 
to work heavy express trains between New York, Washington, 
and Chicago. Each locomotive will have four oil engines and 
700-kW d.c. generators and eight traction motors. 


Wolverhampton.—TROLLEY-BUSES.—Tenders are to be ob- 
tained by the Transport Committee for twelve trolley-buses, 
the cost of which is estimated at £27,600. 


Communications 


China.—Drirect Link With Canapa.—A direct radio tele- 
graph service is soon to be inaugurated between China and 
Canada, experimental tests having been completed, according 
to an announcement of the Chinese Ministry of Communica- 
tions. 


France.—A LarGE TELEVISION TRANSMITTER.—As briefly men- 
tioned in these columns recently, a new television transmitter 
is to be installed in the Eiffel Tower, Paris. It has been 
ordered from Le Matériel Téléphonique, the French associate 
of Kolster Brandes, Ltd., by the French Ministry of Posts, 
Telegraphs and Telephones. The transmitter will have a peak 
power of 30 kW fully modulated at the antenna, and will 
be capable of broadcasting on the basis of 405 lines, with a 
band width of 2.5 megacycles. It is proposed to install the 
new equipment at the base of the structure with the antenna 
projecting from the top of the flagpole, which is 984 ft. above 
ground level. The transmission cable from transmitter to 
antenna will be approximately 400 metres long, over 4 in. 
in diameter, and will weigh about 12 tons. It will be of the 
semi-flexible coaxial type and will run up the framework of 
the tower to the centre of the topmost cupola, and then inside 
the new hollow metal flagpole. The antenna will continue for 
another vertical distance of three metres above the flag. There 
will also be a specially adapted transmission cable with special 
terminal equipment necessitated by the alternative systems 
of positive or negative control which require different charac- 
teristics in the transmission lines leading from the studios. 
The equipment will include a monitoring set and the audible 
portion of the programmes will go out from a regular 
P.T.T. broadcasting station. Programmes will be produced 
from two studios, situated in the radio building of the Faris 
Exposition and the Post Office building. The P.T.T. has been 
broadcasting an hour’s television programme daily from the 
Eiffel Tower since December, 1935. The contract just signed 
specifies that the new station shall be ready for service with 
reduced power by July Ist of this year, operating with full 
power by the autumn. 


Great Britain.—TELEPHONIC CONTROL ON RatLways.—lIt 1s 
announced that the London and North-Eastern Railway Co., 
Ltd., with the object of facilitating the direction and regula 
tion of both passengers and trains on the electrified route 
from Newcastle to Whitley Bay, is introducing a system ol 
control by means of special telephone circuits. The cir: uits 
will be so arranged as to link every important station and 
junction on the electric lines with a central control point at 
Newcastle Central Station. 


Hungary.—TELEvISION.—The Journal des Télécommunica- 
tions reports that a television committee, on which the 
Hungarian Postal Authorities and the Hungarian Broadcasting 
Co. are represented, has recently been formed in Budapest to 
study the position of television in foreign countries with the 
idea of introducing a television service in Hungary. 


United States——Rapio Revenue.—It was reported at. the 
annual meeting of the Radio Corporation of America last week 
that the gross income received by the Corporation during 1936. 
including both sales and service, was $101.2 million, against 


$89.2 million in 1935, an increase of 13 per cent. Expenditure [4 


was $89.7 million (against $78.9 million) and the net profit 
was $6.2 million (against $5.1 million). 
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Contract Information 


Where “Contracts Open’’ are advertised in our “ Official Notices’’ section the date 
of the issue is given in parentheses 


Contracts Open 


Aberdeen.—Town Council. Electrical and heating works 
at Girls’ High school. J. A. Ogg Allan, 25, Union Terrace. 

Aberystwyth.—May Sth. Electric lighting installation at Dr. 
Williams’ schooi, Dolgelley. (April 2nd.) 

Australia.—MELBOURNE.—May 18th. Posts and Telegraphs 
Department. Submarine cable. (T.31298.)* 

Barnes.—Electricity Department. Electrical installations for 
146 flats and two shops. (April 9th.) 

Bath.—April 30th. City Council. 1,000-kW rotary convertor, 
with transformer, switchgear, &c., and three-phase motors. 
(See this issue.) 

Birmingham.—April 21st. Electric Supply Committee. Two 
1,000-kVA transformers. (April 9th.) 

Brighouse.—April 17th. Electricity Committee. Transformers, 
transformer kiosk, &c., and h.v. cubicles. (April 2nd.) 

Bristol.—Corporation. Electrical installation work, compris- 
ing wiring for lighting, power, cooking, &c., at new offices 
and showrooms. (See this issue.) 


Cardiff.—April 19th. Electricity Department. Electrically 
driven grab crane, with accessories. (April 2nd.) 
Dartford.—April 24th. Borough Council. One 400-kVA 


transformer. (April 9th.) 


Dumfries.—April 22nd. 
switchboards. (April 2nd.) 

Dundee.—April 19th. Housing Department. Electric light- 
ing installation at Morgan Street housing estate. City quan- 
tity surveyor, 21, City Square. 

April 20th. Harbour Trust. One 10-ton electric steel der- 
rick crane. General manager and engineer, Harbour Trust, 
Harbour Chambers. 

Eyemouth.—May list. Town Council. Electric lighting at 
twenty-eight houses. Town clerk (deposit £1 1s.). 


Fareham.—May lst. U.D.C. Ten sets of electrically driven, 
vertical spindle centrifugal pumps, with automatic starting 
and stopping switchgear, to raise unscreened sewage at four 
sewage pumping stations. Taylor & Wallin, 1, Saville Place, 
Neweastle-upon-Tyne (deposit £10). 

Fife—May 3rd. District Asylum Works Department. One 
year’s supply of materials, including electrical fittings. 
Resident clerk of works, Fife District Asylum, Cupar. 


Glasgow.—April 26th. Minister of Transport. Electrically 
operated swing bridge over the Caledonian Canal, Tumnahurich. 
ray & Hogg, civil engineers, 17, Lynedoch Street (deposit 

April 20th. Housing Department. Materials for mainten- 
ance and engineering works for one year, including electrical 
fittings and cables. Director of housing, 20, Trongate. 


Golborne.—April 26th. U.D.C. Three electrical sewage 
pumping installations, with vertical centrifugal type sewage 
pumps, motors, &c., for the Culcheth, Kenyon and Lowton 
sewerage and sewage disposal scheme. Lomax, Ingham & 
Roscoe, 11, Fold Street, Bolton (deposit £3 3s.). 


Goole.—April 27th. Borough Council. Electrical work in 
connection with the erection of 200 dwellings on the Morley 
Street, Mount Pleasant and Potter Grange estates. J. H. Castle, 
borough engineer, Municipal Offices (deposit £5 5s.). 


Borough Council. Two 4-panel 


Guildford.—April 28th. Electricity Department. Overhead 
line. (See this issue.) 
Halifax.—April 19th. Improvement Committee. Electrical 


work in reconstruction of premises at Crown Street. D. T. 
Lloyd Jones, borough engineer, Crossley Street (deposit £1 1s.). 
. Hendon.—April 30th. Corporation. Electrical installation 
in the Edgware Junior and Infants’ school. (April 9th.) 


_Hull.—April 23rd. Education F. and G.P. Sub-Committee. 
Electrical installation at Kingston High School. (April 9th.) 


_ India.—Srmta.—April 27th. Stores Department. Porcelain 
insulators. (T.31264.)* Cables. (T.31262.)* 

May 3rd. Generating set. (T.Y. 31268.)* Two motor genera- 
tor sects, with control equipments and d.c. motors with starters. 
(T.Y. 31274.)* 


Lincoln.—May 13th. 
(April 9th.) 

London.—(STepNEy).—April 26th. Borough Council. Electri- 
cal supplies for twelve months. (April 2nd.) 

St. MaRYLEBONE.—April 27th. Borough Council. Under- 
ground cables. (See this issue.) 


Manchester.—April 19th. Electricity Committee. L.v. control 
cables. (April 9th.) 

April 22nd. Electrical stores for twelve months. (April 9th.) 

May 3rd. 420-V, a.c. switchboard with manually and electri- 
cally operated oil circuit-breakers. (See this issue.) 


Mexborough.—April 20th. U.D.C. Electricity Department. 
el — - p.i. cables for the period ending March 3lst, 1938. 
‘april 2nd. 


Middlesex.—May 17th. County Council. Replacement of 
existing lighting and power installations and wireless points, 
Installation of ward and staff signalling systems and electric 
clocks, and alterations to internal telephone circuits at the 
— Middlesex County Hospital, Acton Lane. (See this 
os c.} 


Milford Haven.—May 3rd. 
tectifier. (See this issue.) 


County Council. X-ray equipment. 


U.D.C. 460-V, 200-A glass bulb 


Morecambe and Heysham.—April 23rd. Borough Council. 
E.h.v. and l.v. overhead lines. (April 2nd.) 

April 30th. Cables, meter boards and insulating tape for one 
year. (See this issue.) 

New Zealand.—WELLINGTON.—May llth. Public Works De- 
partment. Transformers. (T.Y. 31259.)* 

June Ist. 250-kW motor generator set. (T.Y. 31254.)* Trans- 
mission line hardware. (T.Y. 31255.)* 

July 13th. Transformer bank. (T.Y. 31258.)* 

July 27th. Condenser and transformer bank. (T.Y. 31257.)* 
Twelve 2,250-kVA and one 1,500-kVA transformers, with 
spares. (T.Y. 31297.)* 

May 17th. Post and Telegraph Department. Porcelain insu- 
lators. (T.Y. 31281.)* : 

AUCKLAND.—June 8th. Harbour Board. Three 5-ton electric 
semi-portal jib cranes. C. R. Butters, c/o H. H. Lloyd & Co., 
41, Cheapside, London, E.C.2. 

Oldham.—April 20th. Electricity Committee. 
frames and covers for one year. (April 9th.) 

Perth.—April 21st. Town Council. Electric lighting at 242 
houses. T. McLaren, burgh surveyor (deposit £1). 

Salford.—April 23rd. City Council. 33-kV and l.v. pilot 
eables. (April 9th.) 

South Africa.—JOHANNESBURG.—May 15th. City 
House service cut-outs. (T.Y. 31296.)* 

Stornoway.—April 27th. Town Council. Electrical work at 
seventy-four houses. Sinclair Macdonald & Son, architects, 
Princes Street, Thurso (deposit £2 2s.). 

Swansea.—April 28th. Electricity Department. Mercury arc 
rectifier equipment and above-ground feeder pillars. (See this 
issue.) 

Uruguay.—Montevip£e0.—June 9th. State Electricity Supply 
& Telephones Administration. L.c. telephone cables, with p.1. 
enamelled conductors. (T.Y. 31288.)* 

Warrington.—April 19th. Electricity and Transport Commit- 
tee. Transformers. (April 2nd.) 

Whittingham (Nr. Preston).—April 22nd. Committee of 
Visitors for Whittingham Mental Hospital. Electrical services 
at the hospital. (April 9th.) 

Wolverhampton.—May 25th. West Midlands Joint Electricity 
Authority. Cables for the Ironbridge generating station. 
(April 9th.) 


* Further particulars from the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, London, 8.W.1. 
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Contracts Closed 


Berwick (NORTHUMBERLAND).—Town Council. Accepted. Elec- 
— installation in 138 houses at High Fields.—R. W. Leek & 

0. 

Birmingham.—Electricity Committee. In addition to those 
mentioned in our last issue the following contracts were 
accepted during the quarter ended March 3lst: D.c. over-vol- 
tage cable testing set, seven sets of surge absorbers and four 
15,000-kVA transformers for Hams Hall power station.—Fer- 
ranti, Ltd. Meters.—Electrical Apparatus Co.; B.I. Cables; 
Rex Meters, Ltd. Additional e.h.v. metal-clad switchgear at 
the Bournville sub-station.—Standard Switchgear, Ltd. Under- 
ground cables from Hams Hall station to various points in 
Birmingham.—Callender’s. Switchgear at Cheapside _ sub- 
station.—Harland Engg. Co. Additional e.h.v. metal-clad 
switchgear at Water Street sub-station.—A. Reyrolle & Co. 
Transformers for sub-stations.—Electric Construction Co. Nine 
single-phase 5,000-kVA transformers at Water Street, Cheapside 
and Bournville sub-stations.—Yorkshire Electric Transformer 
Co. Reactors for Prince’s power station and three 2,000-kVA 
transformers for Hams Hall power station.—G.E.C. 

Blackpool.—Electricity Committee. Accepted. Switchboard. 
—Switchgear & Cowans. 

Cardiff.—Electricity Committee. Accepted. Cables.—Edison 
Swan Cables; Pirelli-General Cable Works; B.I. Cables. 
Meters.—Aron Electricity Meters; Ferranti, Ltd.; Met.-Vick. 
Elecl. Co.; Electrical Apparatus Co.; British Sangamo Co. 

Dover.—Town Council. Accepted. Rewiring the Town Hall 
(£709).—Collins Electrical, Ltd. 

Eccles.—Housing Committee. Accepted. Wiring houses on 
the Westwood Park estate.—J. W. France & Co. 

East Ham.—Electricity Committee. Recommended. Trans- 
formers.—English Electric Co. One single-way é.h.v. switching 
kiosk.—Crompton Parkinson. Two extension panels to the 
switchboard at Church Road sub-station for the supply for 
trolley-bus purposes.—Switchgear & Cowans. 

Folkestone.—Town Council. Accepted. Internal and exter- 
nal wiring of sixty-seven houses on the Hill Road estate (£419). 
—J. J. Clayson & Son. 

Glasgow.—Clyde Navigation Trustees. Accepted. Four 5-ton 
movable electric level luffing cranes for the North Quay, 
Princes Dock (£24,283).—Cylde Crane & Engineering Co. 


Lancaster.—Town Council. Accepted. Electrical installation 
on the Halton Road housing estate (£311).—W. H. Inman. 


Leeds.—Electricity Committee. Accepted. Cables.—Edison 
Swan Cables (£3,705); Henley’s (£2,135); B.I. Cables (£1,740); 
Hackbridge Cable Co. (£1,638); Derby Cables, Ltd. (£1,085); 
Telegraph Construction & Maintenance Co. (£582); Enfield 
Cable Works (£531). Feeder switchgear for Kirkstall power 
station (£5,290).—Ferguson, Pailin. 33,000-V cable between 
Kirkstall and Whitehall Road power stations (£74,228).—Enfield 
Cable Works. 
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Lincoln.—Corporation. Accepted. 
the year ending March 3lst, 1938: 
Underground joint boxes.—Henley’s. House service cut-outs. 
—Henley’s; Siemens Electric Lamps & Supplies. Joint box 
compound.—Dussek Bitumen Co. Meters.—Venner Time 
Switches; Aron Electricity Meter; Chamberlain & Hookham; 
Ferranti, Ltd. 


Liverpoo!l.—Electric Power & Lighting Committee. Accepted. 
Supplies for twelve months: Cables, compounds and tapes for 
street mains.—Callender’s; B.I. Cables; Rotunda, Ltd. Insu- 
lated cables.—Mersey Cable Works; Henley’s. Electric motors 
and starting gear.—Brook Motors, Ltd.; Higgs Motors, Ltd.; 
Morecambe Electrical Equipment Co.; Erskine Heap & Co. 


Supplies required during 
R.i. cables.—Callender’s. 


— kettles and wash-boilers.—Elexcel, Ltd.; Bulpitt & 
ons. 
London.—SoutHwark.—Baths Committee. Recommended. 


Neon sign at the Manor Place baths (£119).—Claude-General 
Neon Lights, Ltd. 

Housing Committee. Recommended. Wiring Pullens Build- 
ings, Penton Place.—Williamson’s Electrical Co. 


Newcastle-under-Lyme.—<Accepted. Overhead wiring to fifty- 
one houses in Milehouse Lane (£157).—C. C. McInerny. 


Portsmouth.—Contracts Committee. Recommended. Meter 
boards.—Wootton & Co. House service cut-outs.—B.I. Cables. 
= boxes.—Henley’s; B.I. Cables; Callender’s; W. Lucy & 

oO. 

Health Committee. Accepted. Rewiring at St. Mary’s Hos- 
pital (£160).—C. Birt. 

South Shields.—Town Council. 
switchgear.—A. Reyrolle & Co. 


Torquay.—Electricity Committee. Accepted. Cables 
twelve months.—Union Cable Co.; Mersey Cable Works. 


Wolverhampton.—Electricity Committee. Accepted. Switch- 
gear (£6,382).—A. Reyrolle & Co. Switch unit at the Commer- 
cial Road sub-station (£1,350).—G.E.C. 


Workington.—Electricity Committee. Accepted. Supplies 
for twelve months: Cables.—Britannic Electric Cable & Con- 
struction Co.; B.I. Cables; W. Geipel, Ltd.; Hackbridge Cable 
Co. Cable covers.—H. J. Baldwin & Co. House service cut- 
outs and joint boxes.—Henley’s. Meters.—R. Hornby & Co. 


Accepted. Sub-station 


for 
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Forthcoming Events 

Institution of Electrical Engineers.—Thursday, April 22nd. 
Institution, London, W.C.2. 6 p.m. Twenty-eighth Kelvin Lec- 
— ‘“‘The Elementary Particles of Matter.” Prof. J. Chad- 
wick. 

Meter and Instrument Section.—Friday, April 16th. In- 
stitution, London, W.C.2. 7 p.m. ‘The Photocell and its 
Applications to Industry.” Mr. J. B. Kramer. 

Western Centre.——Monday, April 19th. The Guildhall, 
Plymouth. 7.15 p.m. “The Electric Supply System in 
Berlin.”” Mr. M. W. Humphrey Davies. 

Northern Ireland Sub-Centre.—Tuesday, April 20th 9, 
Wellington Place, Belfast. 6.30 p.m. “Modern Factors 
Affecting Electricity Costs and Charges.’”’ Mr. J. A. Sumner. 

Tees-Side Sub-Centre.—Tuesday, April 20th. Cleveland 
Technical Institute, Middlesbrough. 6.45 p.m. ‘ Layout and 
Rupturing Capacity of Protective Devices in Motor Circuits.” 
Mr. J. O. Knowles. 

Sheffield Sub-Centre.—Wednesday, April  2lst. Royal 
Victoria Hotel, Sheffield. 7.30 p.m. Informal discussion on 
“Training and Recruitment of Young Men for the Electrical 
Industry.” 

Irish Centre.—Thursday, April 22nd. Trinity 
Dublin. 6 p.m. Paper by Mr. J. A. Sumner. 

Junior Institution of Engineers.—Friday, April 16th. 39, Vic- 
toria Street, London, S.W.1. 7.30 p.m. Informal meeting. ‘‘A 
Historical Review of Mine Lighting.” Mr. J. G. Garnett. 
Friday, April 23rd. 39, Victoria Street. 7.30 p.m. Informal 
meeting. Discussion on ‘‘ Economics in Relation to Engineer- 
ing.’”’ To be opened by Mr. K. W. Willans. 

North-East Coast Institution of Engineers and Shipbuilders. 
—Friday, April 16th. Mining Institute, Newcastle-upon-Tyne. 
6 p.m. ‘‘The Determination of the Residual Strains and 
Stresses in Arc-Welded Plates.’”’ Mr. H. E. Lance Martin. 

Association of Mining Electrical Engineers (South Wales 
Branch).—Saturday, April 17th. South Wales Institute of En- 
gineers, Cardiff. 6 p.m. ‘Filing Engineering Data.””’ Mr. 


T. F. Matthews. 

Institute of Fuel.—Monday, April 19th. Institution of Elec- 
trical Engineers, London, W.C.2. 6 p.m. ‘‘ Present Work and 
Future Programme of the Coal Research Laboratory at the Car- 
negie Institute of Technology.” Dr. H. H. Lowry. 

International Association for Testing Materials.—Monday, 
April 19th, to Saturday, April 24th. London. Second Inter- 
national Congress. 

Association of Supervising Electrical Engineers.—Tuesday, 
April 20th. E.L.M.A. Lighting Service Bureau, London, W.C.2. 
7.15 p.m. ‘‘ The Provision of Internal Mains for Large Build- 
ings.’”’ Mr. D. Winton Thorpe. 

Birmingham Electric Club.—Friday, April 23rd. Grand Hotel, 
Birmingham. 7 p.m. Reading of premium papers by mem- 
bers. 

Physical Society.—Friday, April 23rd. Imperial College of 
Science and Technology, London, 8.W.7. Two papers will be 
read. 


College, 














The Institute of Fuel 
The Institute of Fuel membership totals 1,036, a net in- 
crease of 99 during 1936. The expenditure of £2,332 left a 
credit balance of £166. Attendance at the thirteen London 


meetings is said to have been disappointing. Eleven provin- 
cial meetings were held. 
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Notes 


Generation of Electricity in March, 1937 


HE official returns rendered to the Electricity Coimis. 

sioners show that 2,074 million kWh of electricity was 
generated by authorised undertakings in Great Britain during 
March, as compared with the revised figure of 1,753 million 
kWh in the corresponding month of 1936, representing an ip. 
crease of 321 million kWh, or 18.3 per cent. The number of 
working days in the month (i.e., excluding Sundays and Bank 
Holidays) was 25, as against 26 last year. 
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Comparative output curves 


During the first three months of 1937 up to the end of March 
the total amount of electricity generated by authorised under. 
takings was 6,194 million kWh as compared with the revised 
figure of 5,547 million kWh for the corresponding period of 
1936, representing an increase of 647 million kWh, or IL! 
per cent. 

Faraday House Scholarships 

As a result of the entrance scholarship examinations held at 
Faraday House Electrical Engineering College this month: thi 
following awards have been made: E. Hamer (Kilburn Gran- 
mar School), the ‘‘ Faraday’ scholarship of 80 guineas a year 
tenable for two years in College and one year in one of the 
works affiliated with the College. F. D. Gill (Staveley Gran- 
mar School), the ‘‘ Maxwell’ scholarship of 60 guineas a year 
tenable for two years in College and one year in works. E. R. 
Norton (Weymouth College), an exhibition of 60 guineas 4 
year tenable for one year in College and one year in works 
K. F. Shrubb (Kilburn Grammar School), an exhibition o 
40 guineas a year tenable for one year in College and one 
year in works. Special entrance prizes of 20 guineas to P. EF. 
Felgate (Selhurst Grammar School) and J. A. Rees (Westelif 
High School). 

Appointments Vacant 

Deputy borough electrical engineer and manager and shov- 
room superintendent for Ealing Electricity Department. 

Meter tester and repairer for Milford Haven Electricity 
Department. 

Salesman for Gellygaer Electricity Department. 

Assistant in the Consumers’ Engineer’s Department for 
Blackburn Electricity Department. 

Consumers’ clerk and switchboard attendant for North- 
West Midlands J.E.A. 

_Power station superintendent for Great Yarmouth Electr 
city Department. 

Prepayment meter collector for Battersea Borough Council 

Consumers’ engineer for Middleton Electricity Department 

(See our classified advertisements.) j 











O i 
ur Service Department 
VERY day inquiries of all kinds are received by tht 
Editors, the bulk of them relating to the producers 0 
specified classes of electrical goods. We are able to rep! 
to most of these with the aid of our extensive records, but if 
a few cases we have to seek the assistance of our readers. Thi 
week we have been asked for the names and addresses 0 
manufacturrs of the following :— 
BetLtows “ electrical duster.” 
Consut hair dryer. 
STERLING stranded small copper cable (9 strands), rubbet 
insulation, cotton covering, silver finish. : 
Dryrot made by A. W. Griffin & Co., Ltd., address wanted. 7 
CraRKE’S CHEF toaster. 4 
ELEcTRO-VIGOUR massage machines. 3 
BetMan & KupHer (?) address wanted. : 
L.P., Lrp., makers of light and heat adaptor with tw? | 
switches. ; 
Readers should enclose stamped addressed envelopes whe! 
making their inquiries. ; 
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ELECTRICAL REVIEW 


Our Personal Column 


Electrical men are invited to keep readers of the ‘Electrical Review’’ 
posted concerning their movements 


Mr. H. Muscroft, manager of the South Shields Corporation 
Transport Department, has received a presentation from the 
transport employés on leaving to take up the position of general 
manager of the Southend-on-Sea Corporation ‘lransport Depart- 
ment. Ihe presentation was made by the Mayor of South 
Shields (Councillor C. H. Smith). Mr. Muscroft went to 
South Shields in 1935 and has been instrumental in starting 
a trolley-bus service there. 

Mr. H. K. Whitehorn, B.Sc., M.I.E.E., M.I.A.E., who is 
now electrical engineer and transformer designer with the 
A-I Welding Appliances Co., of London and Inverness, has 
presented his small petrol-electric car to the Science Museum, 
South Kensington. It is in the Motor Car Section and the 
body has been cut to show the generator and electric motor. 
The vehicle was described by Mr. Whitehorn in a_paper read 
before the Institute of Automobile Engineers, which was 
reported in our issue of January 24th, 1930. 

Mr. H. J. Troughton, deputy manager to the Bradford Cor- 
poration Passenger Transport Department, has been appointed 

transport manager at 


South Shields in - suc- 
cession to Mr. H. Mus- 
croft. Mr. ‘Troughton, 


whose commencing salary 
will be £600, rising by two 
annual increments of £50 
to £700, started his tech- 
nical career as junior assis- 
tant to the British West- 
inghouse Co., Manchester. 
He later worked in Lon- 
don, and in 1913 was 
appointed resident super- 
intendent of the London 
United Tramways. Thir- 
teen years later he became 
director-general and con- 


sulting engineer to the 
Electric Transport Co., 
Athens. He returned to 


England in 1931 and was 
invited to go to Bradford 
to revise the transport 
services, being appointed 
deputy manager. 


A dinner in honour of Mr. S. Smith, Midland Area manager 





Mr. H. J. Troughton 


.for the Benjamin Electric, Ltd., who is being transferred 


to the company’s London office, was held at the Midland Hotel, 
Birmingham, on April 2nd. Mr. A. E. Iliffe (director) pro- 
posed the health and prosperity of the guests in a brief speech, 
which was responded to by Councillor J. W. Mayall (vice- 
president, E.W.F.), and Mr. F. S. Ette_ (vice-president, 
Birmingham Electric Club). Tributes were paid to Mr. Smith, 
and a welcome was accorded Mr. H. H. Long for many years 
in charge of the Illuminating Engineering Service Department 
it Tottenham, who will succeed him in the Midlands. 


Mr. M. W. Hime, A.M.I.E.E., a member of the staff of 
the E.l..M.A. Lighting Service Bureau, London, for the past 
three years, has been appointed district engineer in charge 
of the E.L.M.A. Scottish Lighting Service Bureau, Glasgow, 
in the place of Mr. T. Catten, who has resigned to take over 
another appointment. Mr. Hime has had especial experience 
in street lighting and electric-discharge lamps. He received 
his early training with the G.E.C. and was later with the 
B.T.H. Co. 

Mr. H. J. Howard, who was formerly with the Hackbridge 
Electric Construction Co., Ltd., has joined Bryce, Ltd. (Con- 


denser and Transformer Division). He is now at Vintry 
House, Queen Street Place, E.C.4, to which address the sales 


departnent of this division has been removed. 


Mr. A. Grant has been nominated chairman of the Dundee 
Sub-Centre of the Institution of Electrical Engineers for the 
1937-35 session. 


Mr. J. McKay, of Liverpool, has been elected a director of 


Britis!: Insulated Cables, Ltd., to fill the vacancy caused by 
the resignation of Sir Arthur Stanley. 
Mr. P. Bennett, managing director of Joseph Lucas, Ltd., 


has been elected deputy president of the Federation of British 
Industries to assist Lord Hirst in his duties. Mr. Bennett 
has been for some years a member of the Grand Council 


of the Federation. 
Mr. J. S. Murray has been appointed a director of the 
| Adelaide Electric Supply Co., Ltd. 


Mr. H. H. Loney, A.M.I.E.E., who is chairman of the 
Reading sub-branch of the E.C.A., has been appointed tele- 
graph engineer in the Post Office Department of Kenya, which 


} also covers Uganda and Tanganyika. Before the war Mr. 
| Loney was with the British Post Office, and after war service 
he spent twelve years in the Nigerian Postal Telegraph De- 


a 


} 






partment. He will sail on May 14th for Dar-es-Salaam. 





Mr. S. J. C. Ellis, deputy borough electrical engineer at 
Bromley (Kent), has been appointed electrical engineer and 
manager to the Tonbridge 
Urban District Council as 
from May Ist. Mr. Ellis 
was an articled pupil to 
the Urban Electric Supply 
Co., Stamford, from 1914- 
17. During the following 
two years he served in the 
Royal Naval Air Service 
and the R.A.F., becoming 
a lieutenant in the R.A.F. 
In 1919 he joined the 
Twickenham and Tedding- 
ton Electric Supply Co., 
Ltd., as senior mains assis- 
tant engineer. He re- 
mained there until 1924, 
when he became chief 
assistant engineer to the 
Bromley (Kent) Electric 
Light & Power Co., Ltd. 
He has been deputy 





borough electrical engi- 
neer at Bromley since 
1927, when the Council Mr. S. J. C. Ellis 


acquired the undertaking. 


Mr. H. T. Timberlake has been appointed engineer and man- 
ager of the Brentwood District Electric Co., Ltd. Mr. Timber- 
laxe Was previously technical assistant with the Southern 
Areas Electric Corporation, Ltd., and he succeeds Mr. H. G. 
Middleton, who as recorded in our issue of January 8th, has 
been appointed borough electrical engineer at Rugby. 

Mr. J. R. A. Bull is relinquishing his post with Crompton 
Parkinson, Ltd., on April 30th, in order to take up the position 
of assistant manager to Saker & Bartle (S.A.), Ltd., Johannes- 
burg. For the past seven years Mr. Bull has been associated 
with the switchgear and transformer interests of Crompton 
Parkinson, and was previously with the English Electric Co. 


Sir John Chancellor has been elected a director of Asso- 
ciated Electrical Industries, Ltd. 

Mr. H. Savage, who was formerly manager of Henley’s North 
Woolwich works, sailed by the Winchester Castle on Friday 
last week to South Africa. He is going there as representative 
of an important group of British electric-cable manufacturing 
companies in order to select a suitable site and make the 
necessary arrangements for the erection of an electric cable 
factory in South Africa. Mr. Savage paid a similar visit to 
Australia in 1930, when he investigated the question of local 
manufacture of wires and cables there on behalf of Cable 
Makers (Australia), Ltd. 

Miss M. J. Dicks was married on April 5th, at Winchester 
Cathedral, to Mr. I. McVean, of Glasgow. Miss Dicks is one 





Mr. 


leaving Winchester Cathedral after 


their marriage 


and Mrs. McVean 


of the few qualified women engineers in this country. She 
is a member of the Electrical Contractors’ Association and 
supervised the installation of electric lighting at Winchester 
Cathedral. 


Mr. A. Gardner, development and sub-station engineer at 
the Aberdeen electricity works, whose appointment as Corpora- 
tion electrical engineer has been confirmed by Aberdeen Town 
Council, will take up his new duties on May Ist. 
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We are glad to hear from Mr. A. Brammer, general secretary 
of the Association of Supervising Electrical Engineers, that he 
has returned to his duties after an absence of four or five 
weeks with influenza and pneumonia. 

Mr. R. Waddell, who was for eighteen years general manager 
of Brown Bayley’s Steelworks, Ltd., Sheffield, has jo.ned 
Campbell & Gifford, consulting engineers, 17, Victoria 
Street, London, S.W.1. 

Mr. G. T. Joyce, who lately retired from the position of 
assistant manager of the Brighton Corporation electricity 
undertaking, had served with the Corporation for over forty- 
five years. Nearly every department of the undertaking was 
represented at a gathering on April 8th at Electric House, 
Brighton, when Mr. Joyce was presented with a gold wristlet 
watch, a fountain pen and a pencil. 

Mr. H. A. Mason, mains inspector, Post Office telephones, 
Newcastle-on-Tyne, has retired after forty years’ service, and 
has received a gift from the staff, the presentation being made 
by Captain F. Gaskin, area engineer. 

Dr. W. D. Coolidge, director, and Dr. I. Langmuir, associate 
director of the American General Electric Co.’s research 
laboratory, have been awarded John Scott medals and $1,000 
each by the board of the Philadelphia City Trusts. According 
to the Electrical World, Dr. Coolidge’s award was ‘“‘ for the 
application of a new principle in X-ray tubes,’’ and Dr. Lang- 
muir’s was ‘‘ for physical and chemical discoveries in improved 
incandescent lamps.” 

Sir Alexander Gibb, G.B.E., C.B., F.R.S., has been elected 
president of the Institute of Transport for the year commencing 
October Ist, 1937. 
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Obituary 


Mr. John H. Thompson, 


electrical engineer and 
manager of the Colne 
Corporation Elec- 


tricity Department, died 
suddenly in a Manchester 
hotel on April 8th at the 
age of fifty-nine, after 
attending a conference of 
small electricity under- 
takings in connection 
with the McGowan Re- 
port. Mr. Thompson 
went to Colne as electrical 
engineer in 1919 from 
Carlisle, where he was 
chief assistant electrical 
engineer. In 1920 he was 
appointed to the dual 
position of electrical en- 
gineer and _ tramways 
manager. He had pre- 
viously held posts at 
Burton-on-Trent, Dews- 
bury, Liverpool and Ade- 
laide (Australia). He was 
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The late Mr. J. H. Thompson 


one of the originators of the Burnley, Colne and Nelson Joint 
Transport Board, and the Colne Electricity Department ha 
developed considerably under his supervision. 
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Financial 
Official Returns of Capital. 
Dividend Announcements. 


New Companies. 
Companies. 


+ 
New Companies Registered 

C. A. Vandervell, Ltd.—Private company. Registered April 
9th. Nominal capital, £100. Objects: To carry on the business 
of electrical engineers and contractors, suppliers of electricity, 
carriers of passengers and goods, manufacturers of and dealers 
in all kinds of electrical, magnetic, galvanic and other equip- 
ment for motor vehicles, &c. The directors are: C. A. Vander- 
vell, 29, Holland Park, W.3 (director of C. A. V. Bosch, Ltd.), 
and J. A. Thomson, The Old Lodge, Wimbledon Common, 
8.W.19 (director of Brown Bros., Ltd.). Acting secretary : 
G. H. Corkin. Registered office: Well Street, Birmingham. 


J. & W. Galbraith, Ltd.—Private company. Registered in 
Edinburgh April 2nd. Capital, £500. Objects: To carry on the 
business of manufacturers and hirers of, dealers in and agents 
for vacuum cleaners, washing machines, refrigerators, wireless 
and television sets, &c. The directors are: J. Galbraith, 105, 
Greenwood Road, Clarkston, Renfrewshire; and W. J. Galbraith, 
354, Main Street, Rutherglen. Registered office: 65, Renfield 
Street, Glasgow, C.2. ; 


A. H. Jockel & Co., Ltd.—Private company. Registered 
March 30th. Capital, £500. Objects: To carry on business as 
electrical engineers and general electrical installation con- 
tractors, &c. The directors are: A. H. Jockel, 48, Oaklands 
Road, Bexleyheath, and two others. Solicitors: R. G. F. 
Vickery & Co., 214, Broadway, Bexleyheath. 


Supreme Electrical Cutting Machine Co., Ltd.—Private com- 
pany. Registered March 3lst. Capital, £300. Objects: To 
carry on the business of manufacturers of and dealers in elec- 
tric cutting machines, &c. The directors are: D. Schama (per- 
manent managing director), 4a, Church Lane, E.1, and D. E. 
Kirstein, St. Paul’s Buildings, 29, Paternoster Row, E.C.4. 
Secretary: D. E. Kirstein. 


J. Alan Aspin, Ltd.—Private company. Registered April 7th. 
Capital, £400. Objects: To carry on business as electrical engi- 
neers and contractors, manufacturers of and dealers in dyna- 
mos, motors, armatures, magnetos, batteries, rubber insulating 
materials, radio apparatus, &c. The permanent direc- 
tors are: E. V. Doyle and Mrs. J. Doyle, both of 119, Keighley 
Road, Colne. Registered office: 96, Keighley Road, Colne, 
Lancs. 


Hine Patents, Ltd.—Private company. Registered April 8th. 
Capital, £500. Objects: To acquire from Cyril P. Hine an ex- 
clusive licence to make, use, exercise and vend the invention 
covered by the patent numbered 456259 relating to a lifting 
device, and to carry on the business of electrical, radio, motor 
or general engineers, &c. The directors are: C. P. Hine, Mount 
View, Carr Mount, Kirkheaton, near Huddersfield, and two 
others. Registered office: Crescent Buildings, Half Moon 
Street, Huddersfield. 


Returns of Electrical Companies 


London Electric Appliances, Ltd.—J. C. Burleigh, of 71. 
Queen Street, E.C., was appointed receiver and manager on 
March 31st. .937, under powers contained in debenture dated 
November 21st, 1935. 


Apparatus Manufacturing Co., Ltd.—Particulars filed of £500, 
debentures authorised April 5th, 1937, charged on the com- 
pany’s undertaking and property, present and future, includ- 
ing uncalled capital, the whole amount being now issued. 

Liansilin Electricity Co., Ltd.—Capital, £1.500 in £1 shares. 
Return dated November 4th, 1936 (filed March 8th, 1937). 1,260 
shares taken up. £1,260 paid. Mortgages and charges nil. 





Section 


Debenture Charges. 


Reports of Electrical 


Transactions in Stocks and Shares 


Hailwood & Ackroyd, Ltd.—Capital, £25,000 in 3,200 prefer 
ence and 1,800 deferred shares of £5. Return dated March L5th, 


1937. 


All shares taken up. 


£15,500 paid on 3,100 preference 


shares, £9,500 considered as paid on 100 preference and 1,8 


deferred shares. 


Mortgage and charges: 


£50,000 debentures. 


Record Electrical Co., Ltd.—Satisfaction to the extent of 
£6,500, on February 26th, 1937, of debentures authorised by 
resolutions of April 20th, 1917, and May 25th, 1918, and regis. 
tered May 3rd, 1916, and June 11th, 1918. 


General Accessories Co., Ltd.—Satisfaction to the extent a 


£6,400 (balance) on March 


25th, 


1937, of trust deed dated 


January 4th, 1933, and registered January 17th, 1933, securing 
not more than £16,000 debenture stock. 


Berkeley Electrical Engineering Co., Ltd.—Capital, £15,000 in 


£1 shares. 
taken up. 


Return dated 


December 29th, 1936. 
£9,500 paid. Mortgages and charges nil. 


9,500 shares 


Splendor Lamp Co., Ltd.—Capital, £25,000 in £1 shares. Re 


turn dated February 9th, 1937. 


4.887 shares taken up. £1,803 


paid. Mortgages and charges: £10,000. 
Carrington & Button, Ltd.—Capital, £6,000 in £1 shares. R 


turn dated February 9th, 1937. 4,887 shares taken up. 
paid, £3,084 considered as paid. 


£1,805 
Mortgages and charges: £50 


City Notes 


A. Reyrolle & Co., Ltd., held their annual meeting on Apri 


8th at Newcastle-upon-Tyne, when Sir A. N. 


Lindsay Wooi 


(chairman), who presided, said that both orders received ané 
sales showed marked increases during 1936; the orders mor 
so than the sales, which resulted in a larger volume of work 


being carried forward to the current year. 


Net profits did no 


increase in the same proportion as the sales, due partly to 
the increased amount of work, some of which was not com 
pleted during the year, but particularly to the cost of produc 
tion having risen more in proportion than the selling price 
The increased demand was due to the general improvement i! 
trade, and with this in view they had extended their factories 


and modernised plant and equipment. 


On top of this, hovw- 


ever, the large rearmament programme was likely to caus 
some industrial distortion and the present increase in deman 
had therefore necessitated an even greater expansion in theit 
productive capacity than had been anticipated, with consequent 


heavy expenditure on new buildings and plant. 


Costs of pro 


duction were rising, prices of raw materials already being much 


higher, and there was a shortage of skilled labour. 
more, technical requirements of service conditions had become | 


Further: 


more exacting. While they had embodied the results of re 
searches in their switchgear, the increase in costs involved 
were to some degree offset by improvements in manufacturing 


methods. 


The selling price, however, did not reflect this in 


creased value; the increase in prices of their products did n0 
more than cover the increased level of labour and materia 


costs. 


Much attention had been paid in recent years to certait 


localised interruptions of electricity supply by fires on switeb- 


gear and cables connected thereto. 


Such a fire occurred # 


Bradford, and this incident called for prompt and efficient set 
vice, which was given by them. They were giving much atteD 
tion to the problem of avoiding such experiences and of devi 
ing methods to minimise the consequences and the test plat! 
and other research facilities which were now available and i 
course of construction at their Hebburn works were valuable 


assets at this stage of electrical development. 


The proportion 


of orders for switchgear placed in this country and obtaineé 


by them continued to increase. 


Overseas connections also cor: 


tinued to develop. The number of their employés at the ené 


of the year was 4,600, nearly 1,000 more than in 1935. Regard 
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ing their associated companies, the Parolle Electrical Plant 
Co., Lid., had paid an increased dividend for the second year 
of its operations; the shares held in C. A. Parsons & Co., Ltd., 
were proving to be a sound investment and that company was 
also sharing in the extensions and development now taking 
lace. There was increased activity in some sections which 
dealt with the products sold by J. H. Holmes & Co., and the 
Bushing Co. was exceptionally busy. Part of their interest 
in the Eureka Vacuum Cleaner Co. was disposed of and this 
company was now being carried on by a new company which 
would sell the Eureka vacuum cleaners through authorised 
dealers. They were also helping in the development of a fur- 
ther new industry, now being established at Hebburn, for the 
production of “‘ Pyrotenax” (fire-resisting cable). Prospects 
for the current year were favourable so far as volume of work 
was concerned, but they had to contend with rising prices of 
raw materials and a heavy strain for the time being on the 
production departments. A resolution was carried increasing 
the capital to £1,000,000 by the creation of 300,000 additional 
shares of £1 each, of which 195,000 ordinary shares will be 
allotted to holders of ordinary shares in the proportion of 
one for every three held at 25s. per share. 


The Anglo-Portuguese Telephone Co., Ltd.—Presiding at the 
annual meeting held on April 7th last, Sir Alexander Roger 
(chairman), said that during the year under review 3,165 
stations, or telephone instruments, were added to the system, 
an increase of 7.5 per cent. With regard to the question of 
tariffs the general administration of Posts and Telegraphs of 
Portugal had devised a suitable measured-rate tariff, which 
met with the approval of the Government, and existing sub- 
scribers were being changed over as and when their current 
period contracts expired. All subscribers would be on the new 
rates from July lst next. Present results showed that revenue 
would be maintained and development and expansion encour- 
aged. The new main exchange in the Estrella district of Lis- 
bon was expected to be in service in September next. It was 
being equipped for 4,700 automatic lines, and the building was 
planned to provide capacity for an ultimate 10,000 lines. Prob- 
able expansion for the next five years would amount to about 
£1,100,000, calling for about £500,000 additional capital. Reso- 
lutions were passed authorising the increase of the capital 
from £1,350,000 to £1,700,000 by the creation of 350,000 additional 
ordinary shares of £1 each, and providing for the conversion 
of shares into stock. 


The Calcutta Electric Supply Corporation, Ltd., reports profits 
for 1936 of £532,459, from which is deducted provision for in- 
come-tax and super-tax in India (£49,390), leaving £483,069, as 
against £472,515 in 1935. After deducting debenture interest, 
&e., it is proposed to pay a final ordinary dividend of 7 per 
cent., making 12 per cent. for the year, to place £25,000 to 
reserve and £7,000 to retiring gratuity fund, leaving a balance 
of £40,545 to be carried forward. It is also proposed to grant 
the staff in India a bonus equivaient to 2 per cent., of the Indian 
net profit, in respect of approved service rendered in 1936. 
The sales during the year totalled 311,412,003 kWh, as compared 
with 262,913,080 kWh in 1935. The number of houses connected 
at December 3lst was 48,729, as against 45,949. The improve- 
ment in sales oceurred mainly in the industrial supply, and 
reflected the continuing return of business activity to Cal- 
cutta. There was an increase also in the domestic consumption 
of electrical energy, but any corresponding rise in revenue 
from this service was checked by a number of reductions in 
o — taking effect from the middle of the year. Meeting : 
May ord. 


The Isle of Thanet Electric Supply Co., Ltd., held its annual 
meeting on April 7th, when Mr. A. R. Hoare (chairman and 
managing director), who presided, said that the whole of their 
transport system was transferred to the East Kent Road Car 
Co. on March 24th at the purchase price of £175,000. As regards 
electricity supply, a new agreement with the Margate Corpora- 
tion and the Broadstairs U.D.C. was concluded on August 
19th last, and a Parliamentary Bill giving effect to the agree- 
ment had passed the House of Lords and was now before the 
House of Commons. With regard to future development, a 
showroom had been opened in Margate and further showrooms 
would be established in other parts from time to time. They 
had offered consumers an assisted wiring scheme, cookers and 
water-heaters on rental and hire-purchase terms, and hire-pur- 
chase facilities for all classes of domestic appliances. 


The Electric Supply Corporation, Ltd., reports a gross revenue 
of £115,928 for 1936, as compared with £107,430 in the preceding 
year. After charging working costs there is a net revenue 
of £61,917, against £57,228, to which is added £29,636 brought 
in. It is proposed to pay a final ordinary dividend of 8} per 
ceni., making 12 per cent. for the year (against 11 per cent.), 
and to carry forward £34,437. At the end of the year the num- 
ber of consumers connected to the mains of the company and 
its subsidiaries totalled 16,682, an increase of nearly 19 per cent., 
as compared with 1935. The sales of electricity totalled 
30,043,009 kWh, an increase of 24 per cent. Meeting: April 19th. 


The Southern Areas Electric Corporation, Ltd., reports divi- 
denis received from subsidiary companies and other receipts 
of £35,848 for 1936, as compared with £23,992 for 1935, and a net 
balance of £33,385 (against £21,604), which with £2,692 brought 
in makes £36,077. The ordinary dividend for the year is in- 
creased from 4 to 44 per cent., and £7,457 is carried forward. 
The report states that no additional undertakings have been 
acquired, but the Corporation has taken up during the year 
furtiier shares in its subsidiaries to enable them to finance their 
dev: lopment expenditure. Sales of electricity by the sub- 
Sidiaries show an increase of 18 per cent. 


W. T. Henley’s Telegraph Works Co., Ltd., recommends a 
final dividend on the ordinary stock of 6 per cent., making 

per cent. for the year. It is also proposed to pay a cash 
bonus of 5 per cent. and a centenary cash bonus of 33 per cent., 
making a total distribution for the year of 183 per cent., which 
1S equivalent to 37$ per cent. on the capital before the bonus 
issue of 100 per cent. was made in December last, as compared 
a hn per cent. for the preceding accounting period of nine 

ontnhs, 
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Increases of Capital.—The nominal capital of the following 
companies has recently been increased to the extent shown :— 
Switchgear & Cowans, Ltd., from £100,000 to £150,000; Midland 
Electrical Manufacturing Co., Ltd., from £187,500 to £225,000; 
Trafalgar Engineering Co., Ltd., from £1,000 to £90,000; Broad- 
mead Wireless Co., Ltd., from £2,000 to £3,000; Watliff Co., 
Ltd., from £10,000 to £15,000; West Gloucestershire Power Co., 
age ae £685,000 to £885,000; Plessey Co., Ltd., from £20,000 
to ,000. 


The Cambridge Electric Supply Co., Ltd., reports a profit for 
1936, after providing for debenture interest, &c., of £39,982, 
which with £8,492 brought in makes £48,475. General reserve 
receives £5,000 and the final ordinary dividend is 44 per cent., 
making 7 per cent. for the year and leaving £8,475 to be carried 
forward. 

The Salisbury Electric Light & Supply Co., Ltd., reports a 
balance for 1936, after paying debenture interest, income-tax 
and depreciation, including the amount brought in, of £14,547. 
The final dividend is 6 per cént., making 10 per cent. for the 
year, reserve receives £1,500 and £547 is carried forward. 


The West London & Provincial Electric & General Trust is 
paying a final dividend of 4 per cent., making 6} per cent. for 
the year ended March 3lst (against 6 per cent.). 

Murex, Ltd., has announced an interim dividend of 1s. 6d. 
per share on the ordinary shares. This compares with 2s. last 
year, but is payable on increased capital. 


The Adelaide Electric Supply Co. is paying an interim divi- 
dend of 5 per cent. on the ordinary stock (same). 


The British Thermostat Co. is paying a final dividend of 
125 per cent., making 175 per cent. for the year. 


Stocks and Shares 
TuEsDAY EVENING. 

TOCK Exchange markets have been subjected, during the 

past week, to a succession of shocks, major and minor, that 
have left their mark upon the majority of prices. In the case 
of the electrical markets, these stand, fortunately, outside the 
pale of stocks and shares affected, except very indirectly, by 
the reduction in prices which followed upon a scare produced 
by the rumour, subsequently denied, that the United States 
Government contemplated a cessation of gold purchases at the 
current price of the metal. The American President, in his 
campaign against high prices, has vigorously attacked the 
present levels of rubber, of copper and other metals, and of 
various commodities, denouncing these as being inflated. The 
effect was to shake sharply the bull account that had been 
built up in the various metals and commodities, as well as in 
the stocks and shares in the companies connected with them. 
Heavy selling occurred, which weakened confidence and mar- 
kets. Considerable recoveries from the lowest prices took 
place in some of the markets, but an atmosphere of uncer- 
tainty continues. As a result, business in stocks and shares, 
excepting in a few favoured specialities, such as those of the 
shipping group, is reduced to modest proportions. 


Electricity Supply Shares 

The revival of confidence in Home electricity supply shares 
has enabled the market to present a steady front to the recent 
unsettling events. Quotations generally are well maintained 
at their better levels; in several instances, further headway has 
been made. The brighter atmosphere has left the market in 
a@ responsive mood towards news of encouraging nature. 
Declaration of an increased dividend on Electricity Supply 
Corporation ordinary shares received a response as ready as 
that previously accorded, for the same reason, to Midland 
Electric Power shares. The former rose, on the announcement, 
from 55s. 9d. to 58s. 3d., at which price the yield on the new 
rate of 12 per cent. works out at £4 2s. 2d. per cent. Midland 
Electric Power stand at 42s. 6d., ex-dividend, as compared 
with 38s. 9d. a month ago, before declaration of the dividend. 
Lancashire Electric new shares are changing hands freely at 
around 6s. 6d. premium over the issue price of 27s. 6d. The 
old ordinary stand at 34s., ex-rights. Among shares to show 
improvement in price are Bournemouth and Poole, now 
73s. 9d., Newcastles 33s. 6d., Southern Areas 23s. 6d., and 
West Gloucestershire Power 118. In the foreign group Pales- 
tine “‘A’’ are better, at 40s. 9d. Calcuttas put on a few pence 
to dls. 


Cable and Wireless 

The week’s movements in Cable and Wireless stock-prices 
suggest that second thoughts on the proposed capital reorgani- 
sation scheme made little difference to the first impression. 
The price of the preference at 113}, is about 1} points higher 
than it stood prior to publication of the scheme. The view 
persists that the preference stock emerges well from the pro- 
posals. The price includes, of course, a full year’s dividend, 
as well as whatever rights may accrue by way of the funding 
of arrears. The feeling of shock produced by the drastic 
nature of capital cuts in store for the ordinary stocks has kept 
quotations below the previous levels, the “‘B,’’ at 74, being 
the more depressed of the two. Keen interest awaits the 
annual report which, in a few weeks’ time, should throw some 
light on the prospects for both classes of ordinary stocks under 
the changed conditions. The company’s year ended in Decem- 
ber; the accounts will reflect only partially the growth of 
traffics shown by the last four or five months’ indices. 
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The Ordinary Stocks 

The statistically-minded have lost no time in working out 
hypothetical] earnings on the Projected single Cable and Wire- 
less new ordinary Stock, Starting from the basis of an average 
traffics index 4 point or two higher than last year’s figure, 
calculations of current earnings generally come out in the 
region of 7} per cent. on the new ordinary, due allowance being 
made for charges on the Preference and funding Stocks. The 

” an 


Manufacturing and Equipment 
Although not properly Concerned with most of the disturb- 
ances which last week beset many parts of the Stock Exchange, 
the market for electrica] equipment issues failed to escape 
from the resultant check to market activity. Lae of imme- 
diate interest jg largely responsible for the sagging tendency 
which developed in_ several directions. . Associated Electrica] 


year’s Operations were made known. The dividend and profits 
Satisfied reasoned expectation, but, in Spite of this, the quota- 
tion has fallen a little below 50s. General Electrics are down 
to 85s. 6d. Electric Constructions 8ave way from 40s. to 
37s. 6d., Johnson and Phillips from 48s. 3d. to 44s. 6d., Chloride 


ompany, which has just issued a first report, were introduced 
to the market in February, and stand now at about 9s. Re- 
Sistance to the downward trend was put up by Ericssons, 


which improved to 55s., and by Brush, now 54. 


Henley’s Distribution 

The final distributions declared on Henley’s Telegraph 
ordinary stock will be paid On capital doubled by last Decem- 

er’s scrip bonus. The interim dividend was paid on the 
smaller Capital, so that, excluding the special] cash bonus of 
33 per cent., this year’s total is equivalent to 15 per cent. on 
the present amount of stock and represents a continuation of 
the rate paid for a Succession of years on the old capital. The 
Price of the stock rose, on the announcement, Y a few pence, 
only to react later to 20s. The centenary cash bonus cannot 
Properly be brought into calculation of the yield, which, when 
the price of the 58. units ig quoted ex-all, will be a shade 
Over 32 per cent. 


Preference Shares 
Preference shares jn industria] companies show signs of 
recapturing a little of their fal] from favour, Since the begin- 
ning of the gilt-edged decline, jt has been increasingly difficult 
to find takers of sizeable preference holdings at prices 
approaching last year’s levels. Stiffening Prices for gilt-edged 
stocks have, however, brought Some relief to ¢ € situation, 
and have encouraged a slight upward readjustment in the 
preference share list. In the electrica equipment group, 
several issues of this description can at present be bought at 
prices fiving a Yield of between 43 and 43 per cent. on the 
money. Crompton Parkinson 8 per cent. first Preference are 
on offer at 37s. 6d., to yield £4 5s. 3d. per cent.; the same 
company’s 6 Per cent. second preference can be bought at 
28s., to give approximately the same return. [hn each cage 
the price ig two or three shillings cheaper than at the end 
of last year. On Genera] Electric 74 per cent. “ B”’ prefer. 
ence, now offered down to 34s. 9d., against 38s. 9d. in Decem- 
I is £4 6s, 4d. per cent. Callender’s 63 per cent. 
and Associated Electrical 8 per cent. preference recovered last 
week to 30s. and 37s, respectively : the return in each case 
is a few pence over £4 6s. per cent. In all these instances 
the safety Margin is comfortably Wide, dividends being covered 
Several times over by available Profits. 


Miscellaneous Matters 

Transatlantic markets have been kept in a State of high 
excitement by last week’s rumours and denials regarding Mr. 
o0sevelt’s intentions. Brazilian Tractions were down at one 
time to 253 before rebounding to 274. A second reaction left 
he price at #B. ommunication Stocks escaped most of the 
flurry, but Western Unions, at 723, show a loss of 24 Points, 
American Tel. and Tel. fel] to 1733, and Internationals to 
123. Wall Street nerves remain very touchy: apprehension 
of Pending developments has not yet been altogether stilled 
by the tenor of Official statements, Canadian Marconis at 
8s. 9d. lost most of an earlier jump. London Transport is. ° hag 
stock recovered to ¢ after news of a possible curtailment jin 
the Board’s expansion programme. e “A” stock also im- 
Proved, the rise to 1143 being assisted by the firmer trend in 
overnment Stocks, Tillings lost 1s, 9d., to 61s, 9d., but West 
Ridings moved up to 47s. 6d. The shake-out in commodity 
markets left many rubber shares lower in Sympathy with the 
Price of the material. In the iron and steel market, Vickers 
are still a dul] market, Crompton Parkinsons, while quoted 
Officially at 70s., are nearer 67s., having been down to 65s. 
during the depression of a few days back. 
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Companig, 


Price, 
Apl. 13, 
73/9 
35/6 
44:6 
52/- 
33/ 
43/- 
44/6 
25 
58/3 
34/- 
32/6 
36/- 
106} 
50.6 
40/6 
24 
34/- 
34/- 
48/9 
14 
52/- 
29/6 
40/- 
32/- 
23/0 
43/6 


112 
113 
1074 
97} 
91 
110 
114} 
119} 


112} 


173) 
120} 
28} 
113} 
28} 
7t 
16} 
133 
424 

1h 

34 


ME AND Foreign Trams, ETC, 
Nil 
Nil 
Nil 


4/6 
3/9 


254 


1450 


165 
26 
1044 

4} 
43} 
72/6 
47/6 


2t 


* Dividends are paid free of Income Tax. 
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Published Specifications 


Compiled expressly for this journal by a firm of chartered 
patent agents. The numbers in parentheses are those under 
which the specifications will be printed and abridged and all 

subsequent proceedings will be taken. 
1935 

13231. ‘‘Tubular electric lamps.” 
Ltd. (in liquidation), and 8. L. 


Architectural Lighting, 
Macwatt. June 3rd, 1936. 


-) 

17231. ‘‘ Apparatus for suppressing interference in wireless.” 
Hydrawerk Akt.-Ges. June 14th, 1934. (462970.) 

20185. ‘Electric organ.” S. Yamashita. July 15th, 1935. 
(462973. ) 
22726. 
example, thermionic-valve apparatus.’’ 
Industries, Ltd., and A. D. Blumlein. 
(Addition to 421546.) (462823.) 


“Supply of electrical energy to varying loads, for 
Electric & Musical 
August 12th, 1935. 


23179. ‘‘Means for improving the commutation of commu- 
tator motors.” B. Schwarz. August 17th, 1935. (462974.) 
25476. ‘* Conducting liquid electric switches.”” W. Hamilton. 


September 13th, 1935. (462978.) 

25660. ‘‘Means for mounting automatic telephone dials.” 
T. J. Sanderson. September 16th, 1935. (462825.) 

25670. “Process and machine for manufacturing electrodes 
for galvanic cells.” O. Schidlo, and La Pile Lumina Belge 
Soc. Anon. September 16th, 1935. (463044.) 

25680. “Speed control of electric motors.’’ British Thom- 
son-Houston Co., Ltd., and B. Adkins. September 16th, 1935. 


(462827.) 

25681. ‘‘ Manufacture of light metals by electrolysis.’”’ E. I. 
Du Pont de Nemours & Co., and R. E. Hulse. September 16th, 
1935. (462828.) 

25687. ‘‘Electric calculating apparatus, more particularly 
designed for firing problems.” E, Granat, and Compagnie 
des forges et Acieries de la Marine et d’Homecourt. October 
23rd, 1934. (462830.) 

25806. ‘*Telephone systems.’”’ Automatic Electric Co., Ltd., 
R. Taylor and G. T. Baker. September 17th, 1935. (462910.) 

25814. ‘Frequency selective electric cables.””’ A. D. Blum- 
pS C. Cork and J. L. Pawsey. September 17th, 1935. 

25815. ‘Feeders and the like for electric currents of high 
frequency.” E. C. Cork and J. L. Pawsey. September 17th, 
1935. (462911.) 

25816. ‘* Processes and apparatus for electro-magnetic separa- 


tion of materials.’”’ United States Steel Corporation. Septem- 
ber 22nd, 1934. (462912.) 

25902. ‘‘Electro-magnetic vibratory devices.’’ Associated 
Electric Laboratories, Inc. October 19th, 1934. (462983.) 

25913. “* Control of selectivity in radio receivers.” Murphy 
Radio, Ltd., and L. A. Moxon. September 18th, 1935. (462832.) 

25923. ‘*Systems for carrier-frequency telephony.” Siemens 


& Halske Akt-Ges. September 19th, 1934. (462984.) 
25926. ‘‘Oscillographs.” W. Pitzelbacher. September 18th, 
1935. (462985. 
25986. ‘“* Wireless direction-finding systems.” R. A. W. Watt. 
September 19th, 1935. (463052.) 
Baird 


26089. ‘“‘ Light-sensitive electron-discharge devices.” 
(eo Ltd., and J. R. H. Forman. September 20th, 1935. 
26110, “ Alternating-current signalling systems.’’ Standard 
“wn & Cables, Ltd. (W. Hatton). September 20th, 1935. 
eh 
26232. “*Superheterodyne receivers.’”’ Marconi’s Wireless 


Telegraph Co., Ltd., and A. T. Witts. September 2lst, 1935. 


(463070.) 
26568. ‘‘Method of and means for making boreholes by 
electric melting.” Naamlooze Vennootschap Smeltboring. 


August 2nd, 1935. (462987.) 

26762. “Electric communication cables.” 
hones & Cables, Ltd. (Western Electric Co., Inc.), 
er 27th, 1935. (463117.) 

26764. ‘“‘Telephone desk sets.” Standard Telephones & 
Cables, Ltd. March 27th, 1935. ar om 

27703. ‘*Radio receivers.’’ E. K. Cole, Ltd., and G. Brad- 
field. October 8th, 1935. (462991.) 

28545. ‘* Electric switchgear structures.” British Thomson- 
Houston Co., Ltd. October 20th, 1934. (462992.) 

28893. ‘* Hand-operated electric tools.’”’ S. Wolf & Co., Ltd., 
and H. Richards. October 19th, 1935. (462993.) 


Standard Tele- 
Septem- 


29309. ‘Powdered iron cores for high-frequency electrical 
coils.” Steatit-Magnesia Akt.-Ges. October 25th, 1934. (463084.) 
29825. ‘*Synchronous electric motors.’’ Westinghouse Elec- 


tric & Manufacturing Co. December 20th, 1934. (462997.) 
29841. “Insulating compositions.’””’ G. W. Johnson (I. G. 
Farbenindustrie Akt.-Ges.). October 29th, 1935. (463085.) 


29893. ‘‘ Short-wave transmitters for aerial and marine navi- 
gation.”” Soe. Industrielle des Procédés W. A. Loth. October 
31st. 1934. (462843.) 

30079. “Means for regulating rectifiers by grid control.” 


Allmanna Svenska Elektriska Aktiebolaget. November 1st, 


1934. (462757.) 

30882. ‘Electrical measuring instruments.’ Ferranti, Ltd., 
and f. D. T. Norris. November 8th, 1935. (462920.) 

_31853. “Television receiver.” Radioakt.-Ges. D. 8. Loewe. 
November 22nd, 1934. (463001.) 

33830. “Systems of control for electrically operated lifts.” 
General Flectrie Co., Ltd., and A. A. Chubb. December 6th, 
1935. (463003.) 

34620, “High-pressure metal-vapour _ electric-discharge 
devices.” General Electric Co., Ltd. (Patent-Treuhand-Ges. fiir 
Elekirische Glihlampen). December 13th, 1935. (462858.) 

1936 

134. “Electrical signalling systems.” 
‘enicn’ 8. Crutch and P. A. Chittenden. 

965. “ Trolley collectors for electric vehicles.”” W. T. Robert- 
shaw and G. N. Vance. January llth, 1936.  (462864.) 

1809. “ Devices for counling tuned circuits in radio receivers 
and the like.” General Flectric Co., Ltd., and J. J. E. Aspin. 
January 20th, 1936. (463006.) 


Siemens Bros. & Co., 
January 2nd, 1936. 
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“Electrically heated hot-plates.”’ 


2701. 
O. W. Humphreys. 


General Electric 
Company, Ltd., an > 
463007 


January 29th, 


3810. ‘‘ Electric-discharge devices.”’ British Thomson-Houston 
Co., Ltd. February 8th, 1935. ( .) 

4039. ‘‘ Manufacture of electric resistances.’’ K. Biefeld and 
A. Dotterweich. September 29th, 1936. (Convention date not 
granted.) (463096.) 

4437. “Induction furnaces.”” Akt.-Ges. Brown, Boveri & Cie. 
February 13th, 1935. (463097.) 2 

4881. ‘‘ Device for the periodic opening or closing of electric 
circuits.””’ Siemens Bros. & Co., Ltd., and H. E. Humphries. 
February 18th, 1936. (462773.) 

5792. ‘‘ Television transmitter.”’ Radioakt.-Ges. D. 8. Loewe. 
February 28th, 1935. (462929.) 

. ** Systems of remote indication of electrical quantities.” 
General Electric Co., Ltd., and N. C. Smart. March 2nd, 1936. 
(462778.) 

6259. Farnsworth Tele- 
vision Inc. 

6264. ‘* Thermionic tubes.” 
March 13th, 1935. (463011.) 

8432. “‘ Transmitting systems of tele-kinematography.” Com- 
pagnie pour la Fabrication des Compteurs et Matériel d’Usines 
a Gaz. March 29th, 1935. (462782.) 

10549. ‘“‘ Electron-discharge devices.”” Standard Telephones 
‘a Ltd. April 27th, 1935. (462788.) 


“Thermionic discharge devices.” 


March 13th, 1935. (462779.) 
Farnsworth Television, Inc. 


“Construction of the stators of dynamo-electric 


machines. Skoda Works, Plzen. April 23rd, 1935. (463015.) 
11 “Electric circuit-breakers.”’ British Thomson- 
Houston Co., Ltd. April 25th, 1935. (462790.) 
12596. ‘‘ Table and floor a C. A. Sjoquist and H. T. 
Thornton. May 4th, 1936. (462938.) ; 
13542. ‘‘ Electric wave-signal-collecting systems.” Hazeltine 
Corporation. June 10th, 1935. (462872.) ; 
13543/4. ‘‘ Band-pass filters.” Hazeltine Corporation. June 
10th, 1935. —_(462873/4.) nee ; 
14532. “Electric systems for remote positioning in 
A. Thornton 


accordance with the value of a variable.” 


(Bailey Meter Co.) May 22nd, 1936. (Convention date not 
granted.) (462876.) 

15229. ‘ Television transmitters and receivers.” Standard 
Telephones & Cables, Ltd. June 8th, 1935. (462877.) | 

15834. ‘Electric motors.” W. Dolgoff and Worthington- 
Simpson, Ltd. June 5th, 1935. _(463103.) 

18671. ‘‘ Locked wire ropes, electric cables or strands there- 
for.” H. Oechslin. July 6th, 1936. (462950.) 


18943. ‘‘ Electrical control for friction wheel ey soe ll 
Maschinenfabrik und Eisengies-Serei A. Reissman Akt.-Ges. 
July 9th, 1935. (Cognate application 18944/36.)  (462800.) 

19160. “‘ Apparatus for the generation of electrical relaxa- 
tion oscillations.” C. Lorenz Akt.-Ges. July llth, 1935. 
462882. ) . 

19889. ‘Testing arrangements for electron-discharge de- 
vices and methods of operating same.”’ Standard Telephones 
& Cables, Ltd. August 16th, 1935. (462883.) 

“High-frequency signalling systems and apparatus 


20526. 
therefor.” Standard Telephones & Cables, Ltd. October 3rd, 
1935. (Addition to 420447.) (462804.) 


“Electrolytic production of protective layers on mag- 


20771. 
I. G. Farbenindustrie 


nesium and magnesium-base alloys.” 


Akt.-Ges. July 27th, 1935. (463024.) : 

21124. “Television receiving apparatus.” Hazeltine Cor- 
poration. August 22nd, 1935. (462885.) es 

21982.  ‘‘ High-pressure metal-vapour electric-discharge de- 
vices.” General Electric Co., Ltd. (Patent-Treuhand-Ges. fir 
Elektrische Gliihlampen). October 15th, 1935. (Divided out of 
28503/35.)  (462806.) . a 

24305. ‘‘ Electric motor generators for welding purposes. 
Siemens-Schuckertwerke Akt.-Ges. November 14th, 935. 
(462887. ) 

24812. ‘* Electro-mechanical impedances.” Standard Tele- 
phones & Cables, Ltd. October 2nd, 1935. (462888.) 

Ford Motor Com- 


26295. ‘* Electric generator construction.” 


September 28th, 1936. 


pany, Ltd. (Ford Motor Company). 
(463029. ) 

26405. 
trunk-communication lines.” 
November 19th, 1935. (463030.) 
* Electric-light reflector.” 


“Magnet cores, more especially for loading-coils of 
Siemens & Halske Akt.-Ges. 


J. C. Hawkins. October 
(462813.) 


27347.‘ Electric transformers.”” British Thomson-Houston 

Co., Ltd. October 10th, 1935. (463031.) 

27561. ‘‘ High-pressure electric discharge tubes.” Naam- 

looze nee Philips’ Gloeilampenfabrieken. October 
.) 


14th, 1935. (46288! . eae . 
28515. ‘‘ Means for producing illuminations resembling day- 


British Thomson-Houston Co., Ltd., and General Elec- 


light.” 
tric Co., Ltd. December 23rd, 1935. (462815.) mm 
28899. “Blectric* resistance heating elements.” British 


Thomson-Houston Co., Ltd. October 24th, 1935.  (463033.) 
32279. ‘Electric power switches in series with isolating 
British Thomson-Houston Co., Ltd. November 


(462893. ) 


switches.” 
25th, 1935. 





Trade Mark Applications 


The following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from April 7th:— 

Electrogal. No. 574083. Class 1. Fluxes for use in welding 
aluminium and magnesium and their alloys.—I. G. Farben- 
industrie Gesellschaft, Frankfurt-am-Main, Germany. (British 
representatives, Albert L. Mond and Thiemann, 19, Southamp- 
ton Buildings, Chancery Lane, W.C.2.) 

Titanic (lettering and design). No. 574677. Class 8. Electric 
dry batteries and accumulators (not for medical purposes).— 
Wizard Production Company, Ltd., 29, Cannon Street, Man- 
chester. 

Alizal. No. 574885. Class 14. Aluminium wares.—The Ben- 
— Ltd., Brantwood Works, Tariff Road, Totten 

am, N.17. 
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New Work for Contractors 


Particulars of new works and building schemes for the use of 
electrical installation contractors and traders 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


Ashby-de-la-Zouch.—Additions to the biscuit factory, John 
Fergusons, Ltd. 

Ayrshire.—Houses (400), for the Troon T.C.; J. A. W. Grant, 
architect, 25, Rutland Square, Edinburgh. 

Birmingham.—Buildings, Old Fire Station site, for Richard 
Lunt & Co., Ltd., Old Square; Essex & Goodman, Waterloo 
Street. Factory, Percy Road, for Messengers, Ltd., Broad 
Street; S. J. Smith (Bidford), Ltd., 205, Corporation Street. 
Factory, Whittall Street, for Wm. Bailey, Ltd., Weaman 
Street; John Harper & Son, builders, Lombard Street. Factory 
and warehouse, Dale End, for Gaskell and Chambers, Ltd., 
Birmingham; T. Elvins & Sons, builders, Handsworth. 

Blaydon-on-Tyne.—Sports stadium, for White City (New- 
castle), Ltd.; Clements and Son, builders, Selbourne Gardens, 
Newcastle-on-Tyne. 

Bradford.—Houses and flatlets, White Abbey estate (£18,300) ; 
L. & W. Morrell. Extensions to technical college (£45,500) ; 


city architect. 
(32), Weald Hall estate; U.D.C. sur- 


Brentwood.—Houses 
veyor. 

Brighton.—Convalescent and holiday home (£100,000), for 
St. Dunstan’s; James Longley & Sons, Ltd., builders, Crawley. 

Burnley.—Factory, for C. Williams & Son, Ltd., Birmingham. 

Bury.—Technical college, Market Street; J. Chadwick, 
borough engineer, Bank Street. 

Canterbury (KenT).—Houses (14-acre site), Reed Avenue; city 
surveyor. 

Cardiff.—Buildings, Frederick Street and Hills Terrace; 
Rogers & Davies. 

Carlisle.—Central schools (£63,719); J. Gerrard & Sons, Ltd., 
builders, Manchester. 

Chard.—Houses (29); Robb & Burridge, builders, Taunton. 


Cheltenham.—Medical baths, Winter Garden (£70,700); 
borough engineer. 

Chesterfield.—Houses (36), Broomhall estate (£15,784); A. 
Tomlinson. Houses, New Whittington; Rollinson & Son, archi- 


tects. 

Chorley.—Houses (360) and shops, &c., Euxton Lane, Euxton; 
Q. M. Bluhm, architect, 9, High Street. 

Congleton.—Extensions and additions to council school, New 
Street, for E.C.; secretary, Chapel Street. 

Coventry.—Factory, Corrington Avenue, for The Randle 
Radiators, Ltd., Cheylesmore; 8S. J. Smith (Bidford), Ltd., 
builders, 205, Corporation Street, Birmingham. 

Dewsbury.—Extensions to business premises, 
Thornhill Lees; Austin & Co. 

Dumfries.—Extensions to factory, Bellevue Street, for J. A. 
Robertson & Sons. 

Dundee.—Extensions to wharf, for 
(£600,000); harbour engineer. 

Eccles.—Houses (76), Peter Street; Connolly’s Estates, Ltd. 

Edinburgh.—Cinema, with shops, &c., Lothian Road, for the 
Associated British Cinemas, Ltd.; Stewart Kaye, architect, 
Edinburgh. 

Erdington.—Factory, Wood Lane, for the Aeroplane & Motor 
Aluminium Casting Co., Birmingham; 8. J. Smith (Bidford), 
Ltd., builders, Corporation Street, Birmingham. 

Eston (YORKSHIRE).—Houses (25), South Bank; U.D.C. sur- 
veyor. 

Eton.—Houses (60), Iver estate and Burnham estate; E. E. 
Slater, engineer, Denmark House, Windsor Road, Slough. 

Falkirk.—Nurses’ home, for the Falkirk and District Royal 
Hospital (£40,000). 

Eyemouth.—Houses (28), Glebe site (electric lighting work) ; 
burgh surveyor. 

Gloucestershire.—School, Filton (£16,960), for County E.C.; 
Spackman & Sons, builders, Swindon. 


Forge Lane, 


the Harbour Trust 


Golborne (LANCASHIRE).—Houses, Lowton Road and near 
Slag Lane; U.D.C. surveyor. 
Grimsby.—Houses (30), Nunsthorpe (£19,008); Taylor & 


Coulbeck. 
Hastings.—Houses (90), Hollington estate; T. F. Sayer, archi- 
tect. Shops and houses, Battle Road; J. 8. D. Hicks, architect. 
Hebburn-on-Tyne.—Houses (130), for the North-Eastern Hous- 
ing Association; L. W. Evans, builder, 18, Norfolk Street, 


Sunderland. 
Hemsworth.—Houses (90), No. 3 site; A. Wright, U.D.C. sur 
veyor. 


Hereford.—Houses (477), College estate; Nicholson & Scriven, 
architects. Shops and houses, Hinton Road; C. E. T. Booth. 

Holywell.—Houses (90) and shops, Coronation estate, Peny- 
maes; Gee & Co., Estates, Ltd. Cinema, Bagillt Street, for the 
Union Cinemas, Ltd., 15, Regent Street South, London, 8.W.1; 
J. Owen Bond & Son, architect, Tombland, Norwich. 

Inverness.—Houses (104), Longman; A. E. Mackenzie, burgh 
surveyor, Town House, Inverness. 

Isle of Ely.—School, Chatteris (£35,665), for County E.C. 

Lancashire.—Extensions to orthopedic hospital school, Bid- 
dulph (£32,698), for County C.C. 

Lancaster.—Houses (30); Nicholson & Wright, builders. 

Langley Green (OLDBURY).—Factory, for Myers & Son, Ltd., 
Charlotte Street, Pen works, Birmingham. 

Leamington.—Extensions to Warneford Hospital (£20,000) ; 
Armstrong & Gardner, architects, 39. High Street, Warwick. 

Leeds.—Cinema with shops, Harehill; Kitson, Parish & 
Ledgard, architects, Lloyds Bank Chambers. Library, Cross 
Gates; G. Castelow, architect. 

Leicester.—Houses (400). Braunstone estate (£151,105), for 
C.C, 

London.—(Catrorp).—Houses (683), Hall Park estate; A. J. 
Glock, Ltd., 2, Southend Lane, S.E.6. (DEpTFoRD).—Extensions 








to works, Goodwood Road; W. A. Halstead, Ltd., 11, Kossyij 
Street, S.E.10. (E.C.4).—Trade cinema, Unilever House, Blac; 
friars Bridge; Unilever, Ltd. (SoutTHwark).—Rebuilding Roy, 
Eye Hospital (£200,000); Young & Hall, architects, Southam 
ton Street, W.C.1. Rebuilding 54, Camberwell Road; F. y 
Troup, 14, Gray’s Inn Square, W.C.1. Rebuilding 74-6, Pay 
Street; S. Towse,'9, Newcomen Street, S.E.1. (West Ham). 
Workshops for the blind; borough engineer. 

Longbenton (NORTHUMBERLAND).—Flats (116), Benton Par 
estate; A. Woolf, Ltd., builders, Fernville Road, Gosforth 
Newcastle-on-Tyne. 

Maidstone.—Houses (108), Coombe Farm estate; borough sy 
veyor. 

Manchester.—Cinema, in Mosley Street, for the Odeq 
Theatres, Ltd. ‘ Hotel, Cross Lane, Salford (£12,000); N. # 
Hacking, architect, Blackfriars Street. Quilt works, Fairfie| 
Street and Crane Street, for A. Bishop & Co. (Manchester; 
Ltd., Buxton Street, Ardwick; C. Hartley, architect, 128, Buxto; 
Road, Stockport. 

— Harborough.—Estate development, Rectory Lane; 1 
Bird. 

Middlesbrough.—Cinema, Linthorpe Road (£60,000); J. Cla; 
ton, architect, Darlington. Extensions to Kirby secondary 
school (£11,191), for E.C. 

Newcastle-on-Tyne.—Extensions to the Throat, Nose and Ew 
— (£20,000); Marshall & Tweedy, architects, 129, Pilgrin 

treet. 

Newcastle-under-Lyme.—Houses (149), Pitgreen Farm estate; 
G. L. D. Bates, builder, Ellison Street, Wolstanton. House 
(42), Highfields Farm estate; T. W. Jones, builder, Wolstanto 
Road, Chesterton. 

Oldbury.—Shops and houses, near Bristnall Hall Road; J. A. 
Haywood. Welfare centre, Joinings Bank; borough engineer. 

Oxford.—Houses (340), Rose Hill and Barton; A. Carstairs, 
city surveyor, Town Hall. 

Oxfordshire.—School, Witney (£12,337), for County E.C. 

Penmaenmawr.—Houses (40), Ysgubor Wen Road site 
(£15,276); U.D.C. surveyor. 

Plymouth.—Houses (36), Beacon Castle estate; Westen 
Builders. Houses (20), Ladysmith Road; J. Rendle. House: 
(22), St. Budeaux; Taylor Woodrow Estates, Ltd. Motor show 
rooms and offices, Westwell Street; Humm & Co. 

Pontefract.—School, Carleton Park estate, for E.C. 

Ramsey (HUNTINGDONSHIRE).—Houses (70); J. Bateman, 
U.D.C. surveyor. 

Reading.—Cinema, Oxford Road, for the Simmons Theatres, 
Ltd. 

Rotherham.—Houses (76), Broom Lane; V. Dunk, Ltd. 

Salford.—Baths (£84,000), Great Clowes Street, Broughton: 
city surveyor. 

Scarborough.—Houses (98), Barrowcliff estate; borough engi 
neer. Hotel, Northstead Manor Drive, for Mrs. Ainley; Bird- 
sall & Snowball, solicitors, Bank Chambers. 

Skelmanthorpe.—Houses, Wakefield Road site and Windmill 
Crescent; A. F. Houfton & Co., Ltd., builders, Nottingham. 

Southport.—School, Paul’s Lane, for E.C. 

South Shields.—Hotel, Highfield Road, for McEwan & (Co. 
Ltd.; Page, Son & Bradbury, architects, 67, King Street. 

Spennymoor.—Houses (98), for the North-Eastern Housing 
Association; G. M. Pearson, builder, Houghton Road, Hetton- 
le-Hole. 

Staines.—Extensions to factory for the Linoleum Manufac 
turing Co. 

Stalybridge.—Extensions to Phcenix Ironworks; R. Broadbent 
& Sons, Ltd. 

Standish (LANCASHIRE).—Houses (24), near Preston Road; §. 
Dickinson. 

Stretford.—Houses, Manor Road; E. Jackson & Sons, Ltd. 
Seven shops and flats, Edge Lane; Jackson & Newport (Lancs), 
Ltd. Stores, Newton Street; Broadbent (Motors), Ltd. 

Suffolk.—Nursery and girls’ home, Stowmarket, for East 
Suffolk ©.C.; county architect, Ipswich. 

Tipton.—Extensions to works, Castle Street; Galvo Co., Ltd. 
Torquay.—Reconstruction of Queen’s Hotel, Victoria Parade: 
Gibbons Hotel, Ltd. : 
Tottenham.—School, Lordship Lane, for E.C.; L. R. Hiscock. 
architect, Guildford. ; 

Uxbridge.—Printing works, Cricket Field Road, for King & 
Hutchings, Ltd., 271, High Street. 

Wakefield.—Extensions to works, Holme Lane; Patons & 
Baldwins, Ltd. 

Wallsend-on-Tyne.—Houses (50), Chicken Road; borough en- 
gineer. Houses (88) and houses in flats, King’s Road estate: 
W. Leech, builder, Coutts Road, Walkergate, Newcastle-on- 
Tyne. 

“Warrington.—Extensions to works, Wharf Street; Castle Rub- 
ber Co., Ltd. 

Wednesbury.—Houses (24). A. Booth. 
borough engineer, Town Hall. : : 

West Hartlepool.—Factory, for the making of light aero 
planes; F. Hills & Sons, Stockton-on-Tees and Manchester. 

West Stanley (Co. DurHAM).—Greyhound racing stadium fot 
the North of England Greyhound Racing Co.; J. Anderson. 
architect, 4, Mosley Street, Newcastle-on-Tyne. : 
Wolverhampton.—Houses (98), Deans Road (£43,096); W. 
Whittingham, Ltd. Houses (81), Mason Crescent; Provincial 
Developments (Stourbridge), Ltd. Houses (144), Springfield 
Road (£54,946); A. M. E. Griffiths & Son. Houses (110), War 
stones Road (£48,472); J. F. Hughes, Ltd. Extension to factory. 
Wednesfield Road; Chubb & Son, Ltd. 
Workington.—Cinema, Murray Road; Graves Cinemas, Ltd. 
York.—Factory for the Co-operative Society, Ltd.; Architects 
Dept., Co-operative Wholesale Society, Balloon Street, Ma: 
chester. . 
Yorkshire.—Children’s homes. Barkston Ash, for West Rid 
ing P.A.C.; county architect, Wakefield. School, Yeadon, fot 
West Riding E.C. 


Paul Street site; 
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